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PREFACE. 


''r 

X HE prefent volume, which contains the principles of 
Medical Chcmidry, may be confidercd as divided into 
two parts. The firft, or largeft divifion, is ccmpofed 
from the Lectures of rhc late Dr. Black, introduced into 
this form, with the modern additions made to them, m 
adapt them to the ufe of the Student according to the 
prefent ftaie of Chemical Science. In preferving the va- 
luable colleftion of fails which diHinguilhed the leEbns of 
this illollrious Chemift, we conceive we arc rendering a 
fcrviceof the higheft utility to the interefts of Science;- for, 
if publiflied, as originally delivered by him, with the obfo- 
lete theory, the Student would find it^difEculc to recon* 
die the clifFerence of opirions with modern reafoning, and 
derive lefs advantage from their perufal than in their pre- 
fcQC form. The arrangement, therefore, of Dr. Black 
A S 
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has been fcrupulouily preferved ; and to the end of each 
Clafs we have fubjoined a view of the Medical Eifedls of 
the diiFerent Subftances that compofe it in one conne^ed 
detail. 

In this part we have had occalion to treaty at !arge>, 
the various Airs as Medicines, and to appreciate their 
relative importance. 

In the fecond clafs. Mineral Waters form an important 
detail. Under the Salts, the late introdii^ion of the 
Acids as anti- venereal remedies has been fully reviewed ; 
and, in the Metals, the fame coniiderarion of their Medical 
properties has taken place. 

The principles of Vegetable and Animal Subftanccs* 
and the fundlbns of the Animal fyilem, have received 
equal attention. 

In the lafi part, or Pharmacy, is introduced the modo^ 
of exhibiting all the remedies of the former clalTcs, or 
divifions ; and to the Pharmacopccia^s of the two Colleges 
are added the exhibition of Airs and the artificial Prepa- 
ration of Mineral Waters. Wc have confidered ourfelvcs 
not at liberty in the firll part to alter the manner of Dr. 
Slack, but have fcrupulouily adhered both to his flyle 
and cxprcfllonj for which no apology is, furely, necef- 
fary* To this illullrious chemiil the modern difcoveriei 
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may be confidered as owing. The difcovery of the firfl of 
the gafeous bodies, or carbonic acid gas, fo eminently his 
own, led the way, and required only an extenfion of what 
his well-condu£ted eAperiments firfl fuggefted. 

On the whole we flatter ourfelves, that the prefent 
volume, with the feparate Pharmacopoeia’s of the Clinical 
Guide, will abundantly detail what is necefTary for the 
Student to know on thefubjefis of Medical Chemitlry and 
Pharmacy. 
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HISTORY 


or 

CHEMISTRY. 


I. 

C>HEI.j.ISTRY Is that fcience which contributes raere 
tl.an any other, to the utility, the ornament and pleafure 

ii. 

its rompreheiu^lrjfj all the effedis of heat, light, air, 
a* miAture on bodies,, its includes every (ubftance 

hi form renders it capaoie of being a^ed upon by 
inefe poA'ers. Hence it takes in almofV the whole of crea* 
tion, and from e nature of its fubjjpft, an ultimate know- 
ledgeof the It .nee can never be attained, nor the reach 
of its difcoveries ^'^uaded, 

nr- 

The origin of Chemillry, like that of all tho other fci> 
ences, u obfeore, thatmiany parts of it miift have been ve> 
ry early known cannotj^ doubted. In their natural fiaiie 
numerous bodies are expofed to the eSedt of heat> Gght, 
VoL. III. B 
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air, and mixture : and though be piinc p!ci> of thefe cf- 
ft£ls or changes could not then be explained, >et mankind, 
from repeatedly examining fuch eflcfts, ivould natu.ally 
be led to imitate them, and by accident would fometimes 
attain what they aimed atf Thjjs, a. foundation for many 
parts of this feitnee, would* come to be very early laid. 
There is therefore no need for endeavouring to fupport 
SIS antiquity, as authors 1 avc<ionc, by any fanciful proofs, 
a (;ontclled poinu. which involves no real utility. 

IV. 

porfuing the Ilii’ory of ChemiHry the ctrcumftances 
oeceffary to be attended to are, 

ift. The difftrer t views of ii^ followers at difTcrent pe- 
riods, and which led of courfe to a diiterent (late of the 
(citnce. 

adly. The celebiated perfous by whom thefe dllTerent 
dates were produced. 

And, jdly, The per'ods of time as connedled with the 
general hidory of mankind, when thefe dilFcnsnt dates or 
revolutions in the fcience took place. 

V. 

Proceeding then on this phn, three di/Forent periods 
fall to be remarked in the iiiilory of Chemidry, at each 
of whlcH a condderablc change in its views occurred, 

vr. 

The firft of thefe periods extends from Its otigin, or front 
the drd accclpnts of the fcience, until the time n hen, pre- 
fcirting on the power of their art, che mills attempted a 
tranfmutation of the bafer metals into gold, which became 
ffor long the favourite object of this fcience. 

VII. 

\ ^k0 Cbcond period ^to be rcnwllld U from the time 
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chemifts, laying afide thi^idea as imprafticih’^ appli^3 
their aiienuon to medicine^ and aUk^mptcd the dXcoV^iy 
Qf a Panacea, or umverfal remedy. )f\ 

' VJH. 

The third period commences from the time that che* 
fnlfts failing likewife in this favounte cbjefl, Pbil ifophy 
cametobe Introinced into the frlcnce, which mod'*nMnsv 
the views of Its followers^ gave It a new facei (uca ai {t 
wears at tnc prefert day* when it u dedicated to th^ im* 
provcm.ot of ihceiTentul and ornamental parts oi life. 

IK. 

T hefe then are the chief perltjfds to be ii 'ted in the IJiSo^ 
ry of Chemiftry, and thofe celebrated authors full next ta 
be mentioned to whom the fcililire is ciiudy indebted for 
the alterations which took place in u at thefe periods^ end 
who therefore m Itudylng the fubj^ft deferve f rmctpal 
regard. 

K. 

The aathot or name to be noticed at the commencement; 
of the firft period* h the Hermes oi Mercury of the 
Egyptians^ who is reputed to have taught many of tb# 
aru to that people ; and the conclufion again of tly(a|ieriodi 
was marked by the name of Rnai Bacon ; for 
a number of others pi ectdeJ him, yet none of them ' 
been fo celebrated as this lad author. 

XI 


The fecond extends from Roger Bacon the age ofPa^ 
who may be faJd properly to have bifen the ' 
jnedioal chemift* and to whom we certainly owe the ih^ / 
mduAion of many powerful remedies. 


Tha third b from Faraoelfai to about the eommeiue* 
B z 
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ihcnt of the prefent century, w(ikli we ihall mark by the 
name of the great bir Ifaac Newton. 
i Kill. 

The fourth is from the time of Sir Ifaac Newton to the 
prefent day« which we (hail ciofe with the name of the 
inudrious and unfortunate Lavoifier^ who may be confi* 
dertd in chemiftry as having treated a new fcience. 

XIV. 

Of the firll, of what we may term the cafoal Rate of che- 
mi dry t little is to be depended on. 1 hat fome arts were 
early ktown^ there can be no doubt ; but on this chemifts, 
tofupporc the antiquity oKtheir fcience, have prefumed a 
great deal ; conjeQure has fupplied the place of hiftory, 
and, if we can credit auth0ili$« mofl of the great men who 
Sounfhed in antiquity, were more or Itfs adepts in this 
hind of knowledge ; the traces of it, however, to one who 
impartially perofes the fubjed, are very faint. Ic appears 
indeed that metallurgy, or fome notion of the feparation 
of metals from their ores was very early known ; that the 
tinging different (luffs with colourr, or the arc of dying, 
had atfbmade fome progrefs ; and that even the making of 
glaA, was an art not unknown in the days of Pliny ; but 
$ 1 )) this amounts to very little, when tracing the Hiftory of 
Chtmifiry as a fcience ; and even thofe few arts that were 
known, we may judge would be in a very rude ftate at that 
« period. 

XV. 

Chemiiiiiry then may be faid to have taken its 6rft mu* 
Ut Ibrm at what we have marked as the fecond peri^ of 
its hiftory t when the objeQof its profeftbrs came to be the 
||llllftttliUtion of the bafer metals into gold. This mra 
ftiajlf bestfmed properly the Sapertidoos State of Cherny^ 
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try. It began about the tme of Conilantine the breat ; 
and indeed we have no writers upon st any higher than the 
period of ihetjaoflaiion of the Roman Empire to Con- 
ilantinople. though the metaUurgic part of che- 
xni.lry^ a& we obfervedi is found very ancient^ and moil of 
the firR writings on the fcience are confined toth's divi- 
iion of ity yet it was not until this latr period tlat alcite** 
sny became its profeiled objr^. The firfi author who 
wrote exprefsiy on this art is Julius Materuus Firinici)^ 
and foon after him uEneas Gaza;us> who mentions it as1|^ 
procq|[&, the fuecefii of which was tl cn bc) ond difpute. , 
To the firft cultivators of this fcience« indeed many of 
the changes that took place on matter, dm-ing tWctr opc- 
ratiuus, would appear afioniChing : hence they would be 
liable to overrate the power of an art» whofe principles 
were yet in their infancy. They lived too in an age when 
fuperilition tainted every department of fctente^ and when 
the mind^ vifionary and wild» runs generally iron* ore (x« 
Iremeto another, without purfuing the fober traft of phi-*^ 
loiophical inveftigation. It would appear that chemiftf 
at this time, though unfuccefsful in thi> attempt ol tranf.. 
mutation, had yet inculcated the univerfal belief that they 
were pofTefied of the means of doing it. Henc^^ we find a 
decree of the Kmperor Dioclefian, that all the writings of 
the chemifts of Egypt fhoold be burned ; which country 
had at that time rebelled againft his government By 
this meant he ftippofed the Egyptians would be deprived 
of their knowledge of preparing gold, and then be render* 
ed unable to fupport the expencea of war. To confirm^ 
this, the writings alfo pobltihed by the cbemifis were ge* 
nerally in a language peculw to themfelves, and thii af« 
fedled bbfturity encreafed the apparent value of thmr con*- 
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ju;nts« irh'iJ theory at thh li ne, on ^hich tht y prrce( cVJ, 
vai that gold was the only perfedt metal, that the other? 
were only eflays towards it, whicft* a tnilhiig 

hand, and whic’» they therefore, in imitation of Ts in re, 
attempted to acoompliih. In doing this, thou^^hicap* 
jears they miflld their atm, yet they certainlv fell on ic- 
iteral greA difo venes, and which, inftead of rar ig n 
' fiioald have done, they conMered only in a fccondary 
Uot as fo many ftept towards their ^iKCifs in their fa- 
parfoic. The value indeed of moft fnbjcfts, on 
jvhich we have befiowed mrticb labour and attention^ we 
hre apt to eftrinate too high, 'and to confidcr probabili- 
liv.9 ao tuu Dcai allW M re«1kie». Thus we find that 
even tbe philofopkkal mind of Mr< Boyle, and alfo Bon- 
hiave iiinfelf, wet not proof agaioft this weaknefs. They 
both eonCder the power of (hemiftry at adequate to the 
formation of gold Even later, an Eoglifh Pbyheian Dr. 
Price pretends to have afluaily focceeded m the expert* 
iBeot,attd that before i number of tnoft creditable witnelTes. 
But as his expniment was never carried farther than 
in the fmall pamphlet he wrote, md as it faid that, before 
bis death, which happened foon after, he repented of what 
be had pablifoeii, we have every reafon to infer thvrc 
inaft have been fome fallacy in the cafe. At any rate we 
Jhay conelede tbait, after the experiments offo many ages, 
we have yet ao procefs for procuring this change ; and if 
ally chemifti have accidentally focceeded in any inftance* 
ta they ptetend, they have never yet brought it to that 
““■•‘*^*10 at to reader « ontv«rfd. 

XVI. 

j’ #Mtt tbit fuperflUioot or akhcmieol period of che> 
piftrytitve proedbd to the next tr the medical. Until the 
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intioduilRioi i f cumil) > i!ntoo)trd'ieiB»,tne rnnediH citt> 
ployed were kw in ni ml vr, and &t the fam« uiR0 fihrpl« 
in their nature. Ooi fti irtioduftion aiciuarkable revolu- 
tion aioft ttr^tch nnny circudifUndea contiiboted. The 
A. 1 of tht^ reiolotton nay be {ilbced about the year—— *• 
for though many ohemtcal medKines were employed by 
the Aiabiane, at we find from the names of thbra ftill r|- 
t lined, yett dtitfi this periodt or the age of Paracelfot* 
medical cheMiifiry did not become general, The 
fiincts which contiiboted to render thii rerolothm fo 'Iria 
markable weren " 

I ft. The progrefs of anatomy deteding the errors of 
the aociert phifiolog)> on which the thegriea of the 
fthooU were formed t aod^fiecmdly, the eppearapee of 
certain new difeafes at this i i8e» rtfifttng the efficacy of 
the Gatenkai avaAieei 

xvir. 

The author to whom we are indebtdd for the firft of 
thefej wai V^fidius. This matomiftithegreateft of his 
age« by fubftituting the hvisiaB fubjeft in the place of dm 
^uadropedf the common anatomical viAimof thele dayi» 
pBbficly detefied the errors of Anftotle and Galen* ydholi 
reputatsoatm medical fiibjedts had been hitherto deemed 
inrallitde in the feboots. The veoeradon fbr anti^tiity 
being thus fitaken* a Kvolotkm was eafity eifedted^ for foe 
eenereal difeafo being at this time brought from Ame- 
rica, and every where fpreldiog in detraSadona, t^O 
phyficians were unable tb check in progrefa by foe ufo 
of foe common Galenical remedies. It was here foy ge- 
nius of Pamcelfiis foewed itieli^ Being acquainted witv 
the prapertiet Of merehrya which it is faid he M llfofot 
from an eminent forgepu of that time, nafoedi Carpi* hb 
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boldly applied it in the cure oilthh diffafe, and that with 
fach to become the firft praaitioner of hh 6zy* 

cilpiom »lfo be got acquainted wwjt ^ ai d by the ufe of 
<hofe very active medicinei, with a IJcau and daring 
blind) he effected cures fujrpriSng in an age when the ic- 
^mediee employed* if not weak am) inert of themfelves, 
leere at leaft rendered fo by the fmall quantities* in whichf 
#ejtording to the Galenical praAice* they were exhibited, 
Jj^turally of a iTwted imagination, his fucv cfs with thefe 
ttiodicines* in the difeafes to which they wcic properly 
appltedi carried him too far>and be expelled, by means of 
chemical remedies, to remove every malady to which the 
body is f»bjo£led. With this view, a chemical theory of 
medicine Jame to be introduced by him ; but in fpitc of 
his boafted Panacea, which was to anfwer every porpofc# 
and With which hj promifed to extend bia own life to at 
leaft a hundred years, Paracelfos died at an early period, 
Succeeding chemills, wc find, enter into his views, in their 
attempts at an univerlal medicine; and Van Helmont 
goes fo far as to promife even an antidote againft fate. It 
muft be tonfeft, however, that to the chcmifti, although 
thus vifionary in their ideaa, a knowledge of many pow- 
crfujl remedies is owing ; and from this time until very 
lately* phyfictans came to be divided into two fefis, the 
Gtlenical and Chemical ; the former adhering to the old 
Opinions of the fchool, and the latter embracing the new 
« doClrineacf ohemiftry, ^ 

^ xvm. 

Bat dioagh we thus allow the merit of chemtflry to 
beee groat, in leading us to an acquaintance with ma« 

pehverful remedies, yet the conncti:ion of its ptinti- 
^Hltvithphyfic, hasten m the wholr, been a pre* 
the latter. 
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For, lil. — By the intro^^udlion of chemiftry into mcdi* 
cine, a wide field was opened for empyridCm from the 
facility with wliichj^medies were invented, and at the 
fame tinne Ua^ jt nature concealed : And, adiy. Theadion 
of every remedy being explained .on chemical principles, 
thofe powers which regalate the animal ceconomy were 
loll light of, and the operation of the vital principle fub^^ 
jLded to the laws of inanimate matter ; aM it is only 
within tbefe few years that the chemical tenets of medi* 
cine have been exploded, though an attempt is now Mie 
to revile them in a new form* * 

XIX 

Wc come now to the third and lail of chemiBry, or 
what we have termed the jpmlofQphicaU^ Hitherto its 
profellors wer||^<lOdpied folely with thcpurfult of one 06*- 
and thelkonnds Of the fctence were thus eohtraded 
within the nsirow limits of an art» It is at this period 
we come to view it m a propei lighr,^ when the chimeri- 
cal eatrhvagancies of its votaries being given up, it came 
to be applied to the improvement Of the artS| and the 
advantage of civil life. The sera of this change U fo late 
at the y<ar— ~ ^ and hence it may be properly ffid to hi^e 
been the Uft of the fciences that immergtd from barha* 
rifm, or put off the rude garb, in which it had fomejrl^ 
appeared, for the charms of philosophy* ThO jllthor tta 
whom we are indebted for this change, was Sacon Lord 
Verulam. Fond of philofophy, and the ftudy of hatare, he 
took a view of the different fctcnces, obfer ved the progreA 
which had been made in each, and marked out w^at re* 
maioedto be done* Hefawthac chemiRry, however rod^ 
in her appearance, by extending her views, might bdt mhdi 
oneofthemoft ufefai branobee of feienee* His laatn^ 
pie was followed hf the Honorable Mr, fioyte, who both 

BS 
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improved chcmiftry lamfcir^anv alio witli mac*i ircftom 
detefted the errors of preceding chemids. Sir Ifaac 
ISieivtOfl Jikewife contributed mucl^v/o ^l.ice i; upon us 
prefent footing ; and his difcoverios have oji^ned a way to 
the improvement of every department of fcience. The 
iiniverial taflefor Jiterature which at this period prcvdil- 
cdj naturally iibggefled the idea of literary inlUtutions for 
the improvement of knowledge^ and the free communica* 
tion of difeoverxes;'" in confequence of ihb^ the Royal So* 
dety of London came at lail to be eilablifhed : the fame 
plan was foon followed by the Frerch* and in the courfe oi 
a few years, fimilar in/litutions became general inevciy 
country in Europe. To thefe inflitutions has chemiAry 
perhupa owed more thin ai^.of the Other fciences, and 
the paiiy>t?iage of difrere«t Pfittcea has of^late years en- 
creafed much the et door fjp^ Chemical porfuits. Convin* 
ced of the advantages to be derived from the cultivation 
of this fei^ce^ a liberal fuppon has been aflbided to its 
enquiries in j^thofe countries* eipecially where minerals 
abound ; and thus chemiHs of the firft eminence have ap- 
peared in Frarce, Germany* Sweden* and even Ruflu. 
New difent^cries^tberefore* it is to be hoped*wxll daily en- 
Oreafe the^i|||lae of the fcxence* and widen its circle be- 
tOnd aoy Miinds^that can be fet to it. 

XX. 

Such are "Hha principal mras that deferve to be remarked 
in the^progfdv of chemiftiy to the prefent day ; and from 
this ^cw* Vhilofopbital Chi-iniftry, or the Science in its 
fireient i^ate* comes to be properly divided into two de- 
partmeivs* ihe Medical and ComuerciaTs the former of 
on^) th '* obj eS of ihe prefent work ; and the prin- 
c^pVs rl ( icmiArv therefore we are to confider here as 
appued iiR'licine alone* 
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OhEMISTRY it that f<|aoce tvhich. teaching th« ef. 
feds of heat, light, air. and mixture on bodies, deters their 
conlUtoent principles, their qualities and combtoations. 

ir. 

For the purpofes of feienee. alt bodies require to be ar> 
ranged into certai(#elaires ; and this arrangement majr be 
formed either, fitll, froln their origin, wj^tch is from thS 
Vegetable. Foffil. or AoimUl Kingdt ms. 

eidly. Their mod f|mp!e ftate at cumpofed more or left 
of elementary princip)|f . 

Or, jdly. Their natural qualittet as being faline, ion 
flammaUe. metaUic. earthy, waterjr and aerial. 

rti. 

The laft o^theft arrangements, at prererviog the natQrtl 
conneAion of bodies, is to be preferred; and at a^inai^ 
ter is retained in its natnrni ftate. by a certain codbel^^m 
of its pardcles to each other, termed their eobdftVo W 
traftion according to the ^erkeft degree of this ki eai^ 
the order of their arrangemotit Ihoold be placed riz. Aii^ 
Waters, Inflammables. Salts. Earths. Metals* 

B6 
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IV. V 

Aiti are fluids highly elaftic to every degree of tcntpe* 
rature yet known. 

V. 

Waters are colourlefs, infipid bodies poflTefling a difpo- 
fition to unite with fsits and ibme airs. 

VI. 

Xnflamaiables are foch fubftances as, when fet on fire, 
ttuM until refolvH into their cooftituent parts. 

VU. 

Salts are diflingqiflied by their capacity of uniting, with 
or fitiubility in water, (heir fiipidity as tffefiing more or 
lefs the organ of tafte, and in general their want of in* 
flaminability. 

VITl. 

Earth! are fomewhat noAuous, mifciblein water, but 
iiifolable»aiid refilling the aAion of fire. 

IX. 

Metals are the denfeft and heavieft df bodies, fufiblc in 
Im# and malleable. 

X. 

, By the ptiaclples of chemiftry, then, the nature and 
Ijualities of thefe bodies defined^flttm IV. to X.) come 
ttp be deteAed, but previous to their application for this 
liarpofey the general mode of aAion of thefe powers re* 
g«iraatobee«|laine4> ^ 

1 . Chtn^tal 
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iXII. 

The Phenomena t/be remarked in thu Rate of the 
bodies, is a certain' <s>Otion of their particles on each other* 
whiciTStmtinifes fo long at the feeling they imprefa re> 
mains. ' 

XIII. 

This Rate which bodies acquire, poflefles always a ten* 
dency to leave them, or to commuaicateitfelf to thofe eon* 
tiguous : and this communication produces at Inft aneqoi* 
librium between the furroundmg bodies, which gives ip 
the whole an equal temperature. 

XIV. 

This temperature to which bodies return, when beat 
forfakes them, pr when they are’iocapable of exciting in 
our organs the fame fenfation as before, we term bold. 

XV. 

Cold fcems the original Rate of bodies, and though ma> 
iiy arguments haVe been ufed to fupport, on the contrary^ 
its atVivity by the exiRence of certain parUdes, termed 
Frigorific, yet, as there is no eaufe from which cold pro* 
ceeda, bat the bare abfence of heat, and as their frigori* 
fie partides appear rather a particular arrangement of the 
parcides of ceitain bodies, under pecnliar clKumftancee, 
the proofs of it adduced are inconclofive. 

XVI. 

By cold is underftood every degree of temperature, in* 
feiioT to our own, and winch is incapable of exciting the 
fame fenihtion Commnmcatrd by heat $ but as bo^ of 
the fsma degree of temperatore exdte t^pofite fenfadone 
At different individuals depending on tUs degree of didr 
pwn tiempersture, fo cold Teems only an inferior degree 
ef beet, siealitfed by our own feelings. Hence, eecerd* 
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Ung to the degree of thofe oppof\te fenfations, excited tn 
Qurfelves* we judge ot the tanous ‘■^e.iices of temperature 
prevatlutg lu bodies. 

XVIL 

S'nce heat theoi from what wa$ obferved, difcnvers al> 
ways a tendency to leave bodies, we muA conclude that 
^t i* not their natural Hate, but a property acquiied, and 
the different means of acquiring it may be teferred to 
(he head of notion, mechanically, or chemically exci- 


ted. 


xvin. 


From a confideration of the caufea inducing heat, two 
theories refprtlmg its nature at prefent prevail, termed 
fhe < ebanitai and Chemical, The former fnppofing it 
to coi (iff lolcly in a certain rapid motion of the particles 
of the bbdies upon each other. The latter, depending 
dn a peculiar elaftic matter originally prefent in them, but 
g^dsred adive by motion. 

XIX. 

Adopting the latter of them, beat may be defined ** A 
fabtle, elaffic fluid, the particles of Which, in proportion as 
they poflfels a ftrong attrafUon for the particles of other 
bodies, dilplay a reperculfeney or repulfive dilpofitioo be- 
tween their own and this fluid is termed caloric. Or 
fbe matter of heat. 

XX. 

This difpofiidoh it dilcovered by the effeAt of heat, 
which on all bodus are pretty fimilar, and ooofiftlhi their 
cipaafiwi, iltfldity, vapear, and mflaiomadon. 


XKh 


^ Sxfaiji/fm, 

is ao encreafe of fte bulk of bodies propor* 
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uonecl 10 the encteafe o^he matter of heat, and which 
fup^>orL^ their conrcqu^u contra^ion Or return to their 
imr^nal ilate on us-‘fmovaL 

xxir. 

All bodies appear under three diHinft forms of 
Fluids and Fluid, According, then, to the diilt rent 

cohehon of their particles, the quantity of this expanfsoit 
difiers with t^e fame temperature iu different bodies, the 
proportion being lefs in the hiA, greater in the fecond, and 
molt of all in the laA, though the exa£l; degree of it in 
each have not yet been precifcly afeertained, 

• XXIIL 

According to the nature of th£ bodies, and the differ- 
ent purpofes alfo for which it ie intended this of heat , 
ihould be differently induced, for in thofe of i rigid and 
inflexible kind, the fudden applkanon of it by adltng par** 
tially occafions che^r rupture, and occurs to a 

heated body fuddenly reduced in its temperature by the 
application of coid, yet in fome cafes, whete a fudden con- 
tratAion of the expanded body is required, this procedurO 
is neceffary, 

XXIV- 

Though expanflon Is thus the general effeA of heat, and 
centradton^ on the contrary, arlfOs &ot^ foM, yet in Oer^ 
tain cafes^ vThere by the change of lenfperathrtt a new bo^ 
dy is formed, expandon is pjfodoned by the lamr. Thus 
water, when formed into iesf, is more bulKcy in its phrts, 
and iron, and (bme other mecali tcqture, on cooling, i 
more expanded form, in confe^ecnee of their changing in* ^ 
to a more brittle ftate* 
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XXV^ 

By the expanfiotij howc ver^ \v\^ch bodies receive from 
•^the power of heat, nothing is added to their wtighr Icis 
in thofe particular cafes where they receive an evident 
change of their original texture 1 bus metals turned to 
allies weigh neavier than when in the form of the me- 
tal. 

. XXVL 

But though bodies receive no additional weight from 
this effed of heat, a conhdcrable difference in regard to 
their fpeciiic denfity in their relations to each otl is 
produced. 

xxvn. 

It is from this effed of heat on bodies, that different 
attempts hfaive been made to afeertam its encieafe or di- 
mmotioAi in a move accurate manner than can be done by 
the flandard of our own temperature cr the feeling it 
conveya, Ti^efe are termed Thermomei^rs, and conhil of 
different fluids enctofed in a tube accurately /ormt,d m 
its dimenfioD$» or capacity, and hermetically fealed, 
Thefe fluids haVc been either Ipint of wme, mercury or 
li^reed oil, 

» xxvin. 

ta the fionlripdioi) of thermometers, three circom- 
Hence* artt MteSlrjr to be ettended to. In order tt> render 
atem econtfete* 

ill;, fhe iirft is, that the (mnteuiDH fnhibnee or tube 
leJhiirtiied of emuiier reeetvittg the impreffion of heat 
jm erery pm ; and that the fluid alfo Ihonid be 
ntSfalob it ) and ior thia parpofe glaf, is preferred. 
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2d. The fecond is» that the fluid employed Ihottid be ' 
eafily and regularly exuded ; and mercury is with this 
generally employed. 

3d. A?d the third is, that the exclnlion of air, or the 
vacuum be complete on introducing the fluid^ and tha| 
no evaporation afterwards take place 

XXIX. 

With attention to thcfc circamftances, the th^rmome* 
ter is formed by iirfl eflabljiihiiig certain fixed points^ 
order to form a regular fcale. Thefe points are three»* 
the point of melting fnow, the point of boiling water, and 
the intermediate point of temperature, betwixt thefe two* 
Thefe points being once eftabUfhed, all the other grada* 
tions can be eafily fettled. 

XXX. 

A thermometer fo conitrudted may be traded as 
faring with accuracy the regular flandard ot heat in bo- 
dies, to the extent of the points ipecified, but beyond thefe 
the ofe of thermometers is limited, as in very high degrees 
of heat an irregularity in the expanfion ot the fluid takes 
place, by which high degrees ol heat cannot be meafured 
by iti neither is the thermometer able to afcertain the 
proportion or intenfity that one beat bears tO another. 

XXXI. . - ; r X 

The firit of thefe defers, or the ineafure of ligb degrees 
of heat, is fupplied by calculation. TiiQS a reCboi&pb 
bein^ taken from the fire, and allowed 
thermometer can be appUed to^lt^ if dp^^ 
then prefent in it is me^furCdvVam the exaft 
tained it chaired to, point or degree^; 
culatiop of its wi£^1|ieai may be made. ' 
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XXXKL 

The themometeis of di/FcienV courtrlcs are 
on various frale^; .lud, in older to be a'.qnaInteJ-^*^A iht.L 
fcalts, the theiniomiHer iao be tried by the three 

pdu*- form'rly fpecifitd* The thern.umt ur moft com- 
mon y u/ed In £i tain h that of Karcnheii, which, between 
the points of lv>iling water, and melting fnovv, is divided 
into 1^0 degrees ; but later difcoveries 1 iving canied tne 
degree of cold farther than the point of mcKing fro\v,a 
defcendiiig fer^es i& alfo marked of 3 a degrets, which is 
termed below nought. 

A fmaller thermometer is alfo in ufe, having its pointe 
fixed at that of melting fnow, and of animal heat, the 
intermediate gradations being divided into 64 degrcesi^ 
and the point of animal heat fixed at g 6 * 

XXXIIL 

Every degree of heat capable of exciting the particn* 
kr fetifttton defcrlbel, (XL) produces expanfion, bnt 
fluidity the next of heat, occurs only in a certain 
high degree of it> and is always to be confidered as a cer« 
tain confcqucnceof its prefence. 

XXXIV. 

This idegree neceflary to produce fluidity, varies much 
in different bodies. Every degree, however, below, or in 
which the body retains its folid form, is termed the point 
ofCougelatSon, When the heat again is thro^ n in, to a 
^rlain degree, fo as to loofen the cohefion of its panicles, 
occaiion tlieir confequent foftnefs, it is named the 
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^oini Ml lllfitition ; anH when aflual fluidity begins^ It 

Jultd ihe R( int of Liq c^a*”!on. 

XXXV. 

1 ' t ! V bod y , hnw eve r denfe , may > by the aftioti of heat» 
1 < red i ed to a flmd and on the coniiaiy ever / ila- 
I i hottf \ tr rare, m \y, hy cold, acquire a fuhd form ; ftr 
tlie oiH.Lultv of n it»g folidity to c'^rtain fluids, appears to 
dept nil on the ddrituliy < f ettricartng then latent, or ori- 
gsmil heat, icjmcd their Combined Cabnc, which* ac- 
cording to thtii raieiicf*, requires a more continued and 
intciifc application of cold. 

XXXVI. 

The eftefl of this fluidity on bodies, on the removal of 
the fciifiWc heal or ficc caloric m^fucing it, confifls in 
producing m th'‘m a ftate of fufion, vitrifaftion, and 
fconheation. By the firft of which is underftood, when 
bodies difplay the fame appearance on congealing they 
formerly poflefled. By 'the fccond, when they are chan- 
ged by it into a matter rcfembliog glafs. And by the third, 
when they form mcidy a compofition of the original 
matter. 

xxxvrr. 

Vapour. 

From fluidity, by a Hill higher degree of heat, bodiel 
ate next converted into vapour, or an claftic fluid, rarer 
and lighter than air ; and when reduced again in their 
temperature below this degree, they return to thtir 
natural ftate. 

xxxvm. 

This degree, termed the Vaporific Point, is diflTercnt 
in different bodies, and is n^t fo ftcady as that of Ijque^ 
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faflion ; for, independent of heat, prcflute Terms hk.f vviif 
to have an influence on thi cKongt, 1 hus, tn piopor- 
tion to its application, bodies me csrp-ibli of Ix mm i tL.a 
greater degree of heat ; and as it is taken *irc 

fooner converted into this date. 7 his cIiiFerc nte alio, or 
degree of the vaporifle point, depends on the nature of 
the bodies ihemfelves, and the capacity they pofle^b of 
receiving this alteration. Htnce, ad^vilion of them from 
the degree of heat rcqolfite for converting them into va- 
pour, has been made into the volatile, and fixed, in the 
fotmer, the converflon being eafy in the latter from their 
greater folidity, more difficult 

XXXIX. 

The theory on which the generation of vapour term 
cd boiling or ebullition depends, has much divided fhe 
opinions of checntfls, We foppofc it to arife from the 
accumulation of fuch a quantity of fcnfiblc heat or free 
caloric, that no more can inter without convening the flu . 
id receiving it into vapour, and the lowcft parts of the 
fluid receiving th'S conveiiion firft, they naturally afeend* 
or are thrown up to the furfatc with violi nee, which 
ftccfffivcly t«ki8 place unul the whole is rxhaufted. 

But beiidfs this, certain circutnflanccs occur in th’r 
procf (s wiiich (hew tfiat, independent of the fenfibic heat, 
or free caloric, an accomufarion of latent heat, or 
combined caloric, alfo takes place, and enters into 
the vapour as an ingredient in its compofition, being 
Again extricated on the bodirs returning to a different 
Thio appears by no encreafe of heat apparently 
tokmg place after ebullition begins^ though a confldcra- 
^ time elapfe Ijiefore the procefs is finifted, anfl by cbul- 
always taking place ai the fame degree, whatever 
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ihe form of the vcilel a in which the converfiott into va« 
pour IS made. 

XL. 

This change tn general requires, we obfervedi a higher 
degree of heat than tlut neceffary to fluidity ; and alt bo« 
dies iiuwever hxed may be volatilized or receive this 
form. I'he change ia always to be underltood as the con* 
fequence of heat, either fcnfible or latent ; for» indepen- 
dant of the a[)plication of fenfible heat, that is^ of caloric 
either free or combined, all bodies, from the pofTeffion of 
their latent qu.intity, or free calonc, 01 combined caloric* 
are conflantly receiving a diflipationof their more vola- 
tile parts ; and this is particularly the cafe in th tfe fub- 
ilanccs in which the volatile parts aie in great abundance. 
XLI. 

Hence, a diviflon of vapour may be made into the par- 
tial or fpontancous, and into the clatlic, or general ; the 
former being performed in a gradual, flow manner, and 
infenfiblv caking place; the latter being quick in its ope- 
ration, and having the fame a£iion on every part of the 
fubftance, which itdifplays by its total diflblution. 

XLII. 

The former, or fpontanrous, is particularly exemplified 
in the cafe of volatile bodies, which conftantly emit an 
effluvia, and alfo in water, in which a conftant evapora/* 
tion on expofure takes place; and this evaporation appeara 
ineldftic, and is confined entirely to the fiirfate ; hence, 
the larger the expofure, the greater this evaporation ia 
Experienced to be« It is to this caufe the origin of dampe 
and fogs is to be attributed. The prefence of the fun 
occafloning this fpoiftumeoiii evaporationi which ii i^am 
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on Its abfence> converted into this particular for (it. 
this alfo, the caufe of hoarJrod miy be cxplaiai^d* and 
the human body aIfo>froin the iamc fpontantous c\apora- 
tioOi is enabled to bear the cxceffive heat of warm cli- 
mates. The furrounding atmofphere is tempcied by 
the evaporation of its fluids, and a caule thu>oppored to 
that exciting the animal heat within; and it is pet haps 
the want of this evaporation that occafions the cxceflixe 
heat in feveri in confequence of the conllriftion of the 
ftioi and the lelTened di (charges which attend it. 

XLltl. 

TThe claftic evaporation again depends on the applica- 
tion of fenfjblc beat oi free caloric ; and this application 
rccfivvs vaiious dencminatioos, according to the purm^jl , 
intended, or the different volatility of the iubflances 
rated. Thus, when the volatile paits are feparated, and 
again condenfed into a fol'td or fluid form, this procefs is 
termed Sublimation and DitUUauon. When the fixed 
patts only are preferved, it is termed Evaporatiiin and 
UduUtion. 

XLIV. 

Igmikn* 

4ftervaiour the next effeft of beat that falls to be 
mentioned u Ignition. This effed is unlverfal, and all 
bodiei imdergo this change, even the moA clafUc, if 
their elafiicity k capable of being confined. 

XLV. 

The exaA degree at which this change ^takea place, 
k more ur iform titan that of all the other effeds of heat, 
tmd in all boclici> It is the fame ; bnt this degree can only 
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be <iiccrUined by calcuUuoii, for k goes beyond the lU 
nius of the thermometer to fettle it. 

XLVI. 

DifTerent degrees of this effeft of heat» ate taken no- 
tice of both by chcmi* Its and mechanic Sj as melung led 
hot, melting wnen beginning to be red hot, and mtUing 
after being red hot, al o a cherry ted, a worm red, 
and there no doubt that this effed of heat can be cn- 
creafed to a confide nblt degree beyond bare ignition: 
in thisit diilwis horn ebullition, which remains always 
the ianic. 

xLVir. 

with accuracy thefe dilFerent degrees which 
llpts, in order to produce on bodies its gcneial 
hi^ve hitherto been eon ftdding, we (hall neat 
erijl^f&te them, as Hated by Faienheit in his thermo- 
meter,—— /Wr FarenhcICs Scale. 

XLVllI. 

InJUammation, 

The laft, though a lefs general ( fled of heat than any 
of the former, is Infiammation. It is an effeA confined 
to apartuularfet ofbodics, or the inflammable, and this 
efftd in them is attended alfo with certain changes, dif- 
ferent from all other bodies, which receive from heat no 
permanent alteration, and oidy ifommunkate it to the bo* 
dies around# 

, XHX. 

The phenomena of inflammation in fneb bodies eon* 
fill on their being once heated, in Us continuing and ao«^ 
quiring (Uength, fo that they give out much light and 
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heat to thofe aronnd. When this eftcA comes to ccafe, 
they then Bppear>on examinntiun, changed in their na- 
ture to a fob dance ftmilar to other kinds of mai'r , and 
the f mrce of light and heat, they formerly poltclTtd "no 
longer exifts. 

L. 

This matter, into which they arechangi 1 aitircombuf- 
tion, varies in diiFerent bod'LS ' li. ^pi it (f moo i> 
changed into watei fulphur intj a f 'c, ind i.i<rs into 
an earthy matter, &c. 

LI. 

The caufe of this peediarity of inflammable bodies 
depends on their flrong attradlion for vit..! air, in a ter* 
tain temperature, and their combin un with it, 
ons the prodoAion of all the phenomena of comboi^v^ 
and the fubfequent changes that cnioe. 

Lll. 

Thia peculiarity of inflaro nh'* lMdie« is a” . 
fbondation of other propcitns t""' t 

aerally encreafes their difpoii i ilu.iity, and v i . 
lity: and inmany bol.i^whi < < is a It ^ degia-.vOi * 

to convey inflammability, it ; i” s • r propc-tic'. 

uir 

The degree of heat necefTiry to produce this efftrt ru 
bediei, varies in different cafes , but a certain degr r of 
it ia always neceffary, and along with this alfo, the ron. 
tad of the inflammable body, with the atmofpbere, and 
even the fire^nent renewal of the latter, are effential cir* 
domihutcMii io order to its fiifficient abforption of vital 
«ir. 
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LIV. 

Thus ‘AcluTve traLcd the general c:Tct5ls of he:U, or 
ij'at power vvhi;h ij the chief iuiernal caufc an J principle 
of aclivi'y in the uv’vtTfc. Its prcfencc we find every 
wlr'rc. By it ti*j princi: al operations of nature are car- 
ried on, Vroin i]aJO£-an the water is raifed by it, which 
cif‘*fcvntlb iu CiV' t<nmi of rain, in order to fupport all 

ani (111 .inJ \'"'-cub'r lo the latter ic gives the pow- 
er t: r^’Ltrj:h:rei)t, which it refines in the dif- 

kf/nt '''ll:: ol the vi'g«*tab!c, fo as to irr^kc it afTcme the 
4 -iVticiu fjnnF, which its difterciU furnis Like ; aud v\hcii 
its iisflticncc d.'Mrts, the decay rnd death of their diuc- 
tir\i crfucs. at** il life it is equally Lcccffary ; by i: 
:sM|^ die t'VoIa;;>.5i of tlic egg is '**^:ih[cd to lake p!ace, 
.'jit’Tr Ilf the feoiaie at ahh When the 

. ' • f;. L- A, iwTo'ards cvimplcic, the fame dependence 

;• iih furporr, and when this 

, lemvA.J, i. .p. and ihfcnhhiiity octur, 

■*uilo ui/t.- "L : ; vpirc, *1 hlj is a coatmon. 

Loitlii-’iii CO LiC', v.hclc r\L»'eme cold pre- 

MI'S the ^JC^• ard ryycarrnce of nature, the very 
i': r whiJi iho chfj'i' . p.jrtsofit aiTumc, depend upon 
;)u' oicc adjulliTi-ni by v. hicli heat is regulated. Water' 
: hich wc fee in fo many beautiful fofmS| ttiovhg 

With /ui’dity and tianfp’irency, when regard(?^>vith a phl- 
lolo[shical eye, wc find alfo employed in iht 'moil exten- 
iivc operations of nature, pervading the moft..' interior 
parts of tile earth, ncc?na*-y to th- prrtefrion of Various 
iloacs, and earths, afTiHIng in bringing their 
dlhcrcnt ir.grcdirnts together, and niahir.g tium concrete. 
Vf hen we examine it fauher, in the form of vapour, vve 
VoL. IH, C 
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fee it rife from the furfacc of the ocean to form cloudi, 
which clefcend in rain on the land ; on other occafionb, 
ihefe clouds form fnow, to proted the vegetables from in-* 
tenfe and mortal cold ; and after this change, by the 
heat of fummer, it returns to its former Rate, and defeends 
to promote vegetation, and to bring every thing to matu- 
rity. Such is its multiplied and extenfive ufe, when fet 
on motion, and direfled by the rice adjuflmcnt of that 
beat, which attends the return of day and nigh% of 
fummer and winter, and which occafions alfo the differ- 
ent forms it aflumes in different parts of the globe ; for 
the proper heat being withdrawn, it acquires a folid ap- 
pearance, and becomes unfit for the various operations 
dTefcribed. On the other hand, if the heat exceed its due 
degree, it is changed into vapour, and thus the folid 
parts of the globe, would be confounded ; and by the 
mixture of air, water, ftnoke, and vapour, the original 
chaos would take place. 

LV. 

2. Light. 

The zd chemical power we enumerated after Heat, is 
Light. 

By Light wc underftand that fenfation or feeling im- 
prcITed by radiant bodies on our organs, which occafions 
the perception of fight. 

LVI. 

The phenomena remarked in fuch bodies producing 
light arc, tlJStt it is projeded from thciii in every direc- 
tion; that, it is refleaed in right lines, and diverges in pro- 
portion as It proceeds from its fource ; that it is emitted 
with inftancaneous velocity ; that it becomes inflefled as it 
pafies near any fubftance ; and that when it fully enters it, 
it fitSers refraction. 
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By this fcnfation of light, we are erab!e<3 to diftinguifii 
the prefenceof toJies, and to divide them, as opake, tranf- 
parent, and coloured. This depends on the different rays 
of light, and the various modifications they receive ' 
when applied to bodies. 

LVIIL 

The diffi'ient rays of light, or prin/iiive divlfions of Jty 
ate demonllratcd to be feven: red, orange, yc!lovy, green, 
blue, indigo, and violet; the firft being ihc Ical^ rc/raclcd, 
and the others refrangible in their order. Hence, it is to 
the different combinations of rays, rcHedled from the fur- 
face of bodies, that all the, different Hiades of colour arc 
owing. 

LIX. 

The general fource of light we find to be comfauilion 
or attrition, and from this is inferred its fuppofed connect 
tion with heat ; but that a dillin^ion takes place betwecii 
them appears, 

1. Becaufe heat, as in fire, is not proportioned to the 
light it gives : 

2. Light is often fugitive, but heat is alwntys moref 
permanent : 

3. Heat, with accefs of air, produces eombuftion ; light 
Ifas often an oppofite effedl. 

LX. 

The effects of this power are important, and chiefly diT 
played on Vegetation.— -To it the colour and -odouv of 
vegetables is lobe greatly attributed; and it likewife exalts 
in a high degree their powers in other refpe&s. Thus 
plants growing in the lhade arc pale, and without color. 

C 2 
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Thus the warmer climates aH'ord proJe^lioi.s of 
exalted fmell and taftc. By light vegetables arc enabled to 
pour out tot rents of pure air, and to corre^^ the Hate of 
the atmofphcre which furrounds them. To chemidry 
itsefFedts are equally important. There is not afubftance 
but receives fome alteration from its expt, fare to light; 
alterations which have not as yet been fufiiwicnsly attend- 
ed to, but which open a wide field for future rcfearch. 

LXL 

3 . Ait\ 

The 3d chemical power to be noticed after Heat and 
Light is Airj a power of univerfal agency, and which owes 
the detedion of its general influence to modern difeovery* 
As the confideration ofthis power occurs in alrnofl every 
procefs, and as the whole of chemiflry depends on the 
extrication or fixation of this fluid, it is improper to enter 
into any farther detail of it here. 

LXII. 

4. IsUxture, 

From the confideration of iliefe diflerent chemical 
powers, we proceed to examine the iaft, or Mixture. 

The el^*e^^s of mixture on bodies, are more varied than 
'thdfc of heat^ and are therefore lefs capable of being re- 
duced to a general application. 

LXiir. 

The firft effed of mixture is, its being attended cither 
with union, or without utiion ; and this union is either 
flc^^ly and gently performed, or with heat, agitation, and 
"iCven violence. 

! is cither of two fluid bodies together, or at 
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ctiicr time:- oF a I'olU and Raid, his alfo attended ei- 
ther \\i:h aaive foliuion, or merely diffufion ; the fluid 
body beiri^ termed the folvend, or mcnflrutjm, and this 
iolution in the latter, or rnenflru'im, only takes place to a 
certain pronortion of the folid bjJy> which is termed fa- 
tuiation. 

This Lturatloa is cf two kinds, the fimple and the . 
reciprocal, whicii refer to the proportion of combination 
tnat takes place. 

LXIV. 

Bat bodies thus mixed, we occafionally wlfii again to 
feparatc, and to do this the two powers required are, heat, 
and the addition of a third body. 

With refpefl to heat, the degree of it required is often 
diirerent on the mixture from what it was on the feparaie 
fublhnce. 

Ill regard to the addition of another body, when the 
mixture has confided of a folid and fluid, the feparatlou 
from the one falling down in a folid form, is termed pre- 
cipitation, and the body occafioning this, precipitant. 

But though precipitation is thus made with the folid bo- 
dy Aril united, a mixture may be formed anew, wiih the 
fame folvcnd, by the addition of another fo’idbody^ and 
the fame tiling may bg fuccefsfully repeated on every pre- 
cipitation. 

■, . LXV. 

.Another effe^ of mixture is, the dilFercnce of bulk In 
the aggregate, from theW feparate ftate. For the moft 
par: the bulk is lefs, though at times it is otherwife. 
Hence, a judgment cannot be formed of the proportibns 

Cj 
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of the Ingredients, from the fpccific gravity of the parti- 
culars, 

LXVI. 

^ Thcfe ciicds of mixture deferibed, r.ntiirally fuggcfl 
the neccfliry for fomc theory or e;';pb nation. 'I'hi) was 
firft attempted on mechanical principles, and conhdered 
to depend on the /ixe and (liapeof the partides of the bo- 
dies, and their being kept feparate, or in a (late of flui- 
dity by agitation and motion. This theory, firft fuggefc- 
cd by Lord Verulam, was ftrcngly reafoned on by Mr. 
i'oyle, and later cheinifts. After this followed the the- 
ory of difiufion, or fufpenfioa of folids in fluids, from 
ihc miriutencfs of their paiticJes, The fpecific attraction 
of i'iie pa; rides of bodies for each other, was then foggeft- 
cd by Sir Ibac Newton, at theory the moft fimple, and 
conformable to the other parts of naturci To this fpecilic 
attraction, in ordci to a complete c'cplanation, may in cer- 
tain cafes be alToj^'ined the extrication of an d ■ Ilic ac- 
lial matter, and likewife the latent hsatof bodies aduming 
a fenflble form. 

LXVIL 

This fpecific attraClion differs fjom affinity, which is 
by no means afi appropiate term, though preferred by fume 
French chemifts, Jt differs alfo from all the other fpe- 
cses of attraflion, and does not, like that of large mafles of 
matter, difpofe them to adhere in the lcaff,but occaflons a 
mod ex^juifitdy minuie diviflon of the particles of the 
fubdances mixt. 

Lxvni. 

In order to the fuccefs of this fpeclcs of attraction, it 
18 neceflary that at kail one of the bodies be cither fluid 
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or dirpofcJ to fluidity ; by means of which Hate the two 
are brought iiitocloler contad, and this fluidity is produ- 
ced in dificreiu bodies according to their nature, by means 

folution, fulioujOr evaporation. 

LXIX. 

The firll of thefe, or Solution, is favoured by, 

111, Mechanical diviiion of the body, fo as to extend 
its furface for the adlion of the fluid, or to encreafe the 
{phere of its attradion : 

2d, Agitation, fo as to encreafe the proportions of 
the body capable of foluiion, or to extend the limits of 
fat u ration : 

3d, Heat, which cncreafes the powers of folution, un- 
til the vaporific point, v.fhen the body is changed to a 
different form ; and the fcvcral modes of its application 
with this view confift in, 

a, Digc (lion, or a gentle heat promoting the aillon 
of the parts on each other ; 

b, Circulation, or the railing the more volatile parts, 
which are again condenfed, and mix with the general 
iriafs. 

c, Cohobation, or the pouring the liquor back after 
coiidcnfatlon, into the original mafs. 

LXX. 

When a third body is added in cafes of mixture, and a 
preference is difpiayed in the attraftion, by one pf the bo- 
dies leaving the other to unite with this third, this prefer- 
ence is termed Eie£Uve Attradlion, 

Lxxr, 

To explain this preference, the fame principle of at- 
tradtion is referred to ; but this preference is not fufiicien 

C + 
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for a full explanation, and a repulfion between the third 
body added, and the body feparaied in the form of preci- 
pitation, niuflalfo be feppofed to take place. 

' LXXll. 

It IS by this power of elective attradlion that many 
cotnpounds come to be dccompofed, which otherwife could 
not be cfR£led. This fubjed was hril fyllematically at- 
tended raby Geofery, formed a table of fucli attrac- 
tibns. Jthas been enlarged atjd perfcdc.d by fuccceding 
cheriiifts. By this fyftematic knowledge of the fpecial at- 
traction of bodies, the chemift is enabled to forefee what 
will occer hi his cxpeiiments, and to rtafon upon ii in 
$ certain degree, 

LXXllL 

Befidcs this cleClivc aitraftion, or new combination of 
a hngle compound, another degree of it occurs in cafes 
where two compounds are divided, and two new combina- 
tions formed, termed- the Double Eleftive Attraction, 
The knoifrledge of this is equally ncceiTary as the former, 
And its principles arc at times very cifBcult to explain. 

LXXIV. 

1 1, Chemical Apparatus, 

We have thus confidered the feveral powers, or 
agents in chernillry, and it is next proper to examine 
the manner in which thefe powers are employed, or a6l, 
in order to produce the difFerenc changes on bodies, 
wl*kh cl^cmillry t ffeils, ' 

LXXV, 

j This divifion confilb in a detail of the chemical ap- 
' |utrattts, and this apparatus may be reduced to three head?; 

Veffeb in which the cffeils are to be performed ; the 
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fuel, or mcnns of producing heat; and tbc furnaces^* or * 
manner of appl>i"’g it. 

LXXVI. 

Fejj'eh. 

The variety in the hid is, in their materials and form 5. 
and with refped to their materials, chemical vclTels fiiould 
be pofTeflVd of the following qualities ; 

1. 'IVanTparency to enable us to mark the changes 
going on : 

2. Reilllancc to the a£lion of corrofive or active Tub*- 
dances. 

3. Endurance of fudden alterations of heat and' 
cold : 

4. Strength toconfine elaftic vapours or fteams : 

5. Incapacity of being melted by great heat : 

No maicrial however is to be found poileiTed of all thefc’ 
qualities. Hence, vefieU mud be formed of the mod fuit- 
able materials that can be had, adapted as much as pofii* 
ble to the fpecial purpofe or operation for which they are 
applied ; and the bed materials to be had for the dlflfcrent' 
purpofes of chcmiliry are, glafs, metal, and earthen-, 
ware, 

LXXVIL 

Glafs pofielTes the fird quality, viz, . Tranfparency.- 
To give it the third, or the power to refill fudden changes' 
of cemperatute, it mud be made as thin is poilible of a 
fpherical figure, and well 3 nnealed|ir gradually cooled in 
the making it. With thefc requi(|p'8i and of the dint kind, 
which is preferable when much drength is not necefiary,. 
and when great changes of heat and cold do not fuddcnly/ 
take place, it is the bell material. 

C5^ 
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LXXVIir. 

\ 

Metal poffeffes no other of the rcqulfites cnumerateJ, 
but the third and fourth. Its tendency to corrofion by 
acids, particularly when of iron or copper, may be fome- 
what counterafted by lining it. If the common lining is 
not fufficient, it may be done wdth nlver or gold. 

LXXIX. 

Earthen ware, the la(f material requifite for the purpo- 
fcs of chemiftry, fliould have in its formation a proper 
toughnefs and hrmnefs ; but, except the refinance to heat, 
it docs not pofTefs any of the other qualities enumerated. 
To render it therefore more ufeful for dilFcrcnt chemical 
purpofes than in its natural ilate^ fcvcral additions are 
made to it in its formation ; as, 

jft. Fine fand reduced to powder is mi.\t with it : 

2d, Black lead is alfo mixt with it : 

3d, The clay itfelf is prepared by burning it, and re- 
ducing it CO a fine pow'der, and then mixt with the raw 
mktcrial : 

4th, Porcelainc, or the finer fpecies, is fubftituted, or 
clfe a mixture of glafs and porcelaine, which is formed by 
putting a glafs ve/Tel into an earthen one, then furround- 
ing it with fand and clay, and filling it with the fame; when 
expofing it to the heat of a potter’s furnace, it acquires 
the nature of porcelaine. 

txxx. 

From the materials ie proceed next to the form of the 
xeflTels, which is entirely regulated by their ufe; and, in order 
to underhand this, the? variety of the operations muft be 
confidered ; and as the reparation of fubdances from one 
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<:nother h efTcclcd by their folubility, fufibillty, and volati- 
lity, the vcllcls fall to be examined as adapted to ihefe 
purpofes. 

Lxxxr. 

The vcffds adapted to fufion are crucibles, which are 
of two kinds, the fand and clay, and the black lead. The 
former Is bift fitted for the fufion of acrid and falihe fub- 
ftances, the latter for the metallic. Their form is made 
wide at top, and they gradually taper to the bottom. 
Their top is generally cornered, or formed into three an- 
gles, for the eafe of pouring out their contents, and they 
are covered with a top to prevent extraneous fubllances 
or fuel falling in. When ufed, tlicy are placed on a pe- 
deflal or piece of brick to prevent the cold affecting their 
bottom, or to preferve them of an equal temperature in 
every part. To give this veflei a greater power of re- 
filling heat, a double crucible is employed at times, having 
its interftices filled up with fand. When the fufion re- 
quires little heat, in Head of the crucible it may be done in 
an iron pot, or even a glafsveffel. 

LXXXIl. 

The vefiels adapted to convert bodies into vapour fall 
next to be examined ; and that operation is performed in 
three different ways : 

By evaporation or uflulatior, when we difiipate the vo- 
latile parts in order to retain the fixe parts : 

By diiliUation or fublimation, when the volatile parts 
are retained and condenfed and 

By cementation, when the parts are only reduced into 
vapour, in order to aft on each other.' 

C6 
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LXXXlir. 

The vcffuls for the firft of thefe operations, or evapora- 
tion, arc open, of various roaterii’s, accorJi.ig to the na- 
ture of the fubilances to be wrought upon. All fnb (lances 
of a corrolive or faline matter, require the materials of 
glar; thofe of a metallic nature of metal, particularly iron; 
they fliould be of a globular form, and a part of them cut 
off at the top, fo as to lea^re a good deal more than half the 
globe* When the humidity of ihefubilance is wanted to 
be evaporated without injuring its other parts, porce- 
la’ne or earthen ware is preferred, fet upon the top of an 
iron veffil containing water, the ilcams of which only afl 
upon the bottom part : when a violent heat again is 
W'anted, a crucible anfwers for this operation. Various in- 
Iruraents have been alfo invented for this procefs of eva- 
poration, which ail by blowing Ihowcrs of air through 
the liquor, fo as to convert it, with as little cxpence as puf- 
fiblc, into Seam; the fame plan is ulefully employed indif- 
pclUng taint from liqvsors, particularly from water, by 
ajeilnsofa machine refcmbling a gardener's watering pan, 
to which a pair of btHows are aifjxed, and made to fend 
the air through the fluid* 

LXXXIV. 

' The vcffels for difljllation, or the production of fpirits, 
come next in order Aftrr this procefs the matter re* 
ihaining is termed .a Refiduum ; and when of a,^lack hue 
or.colouf, a caput m6rtoum. 

1f)ii$"^roccfs is condufted in three different ways ; per 
j^en;f|am,.defceDruTn, and per latus. To thef^ varicllca, 
iijicrefo^fe> the veflVls are fuiicd. 
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LXXXV. 

In the fitfl the vapour alccnding Is forced down. This 
mode is ufed only in a very few cafesi as the diftillaiion of 
oil of cloves, and in piocuring nicrcury and zinc from 
ihoir ores. 

The Rxoncl fpecles of diflillatlon Is meft common, the va- 
pour being allowed to afeend to forne height, and then to 
take its ^iiy downwards Into a cold ca\icy to be condenfed; 
and the veficl moll commonly ufed for ih’s purpofe is 
the common copper fiill. The improved form of it con'- 
ll Its of the body containing the materials, and the head in-* 
to which the vapour imnieciady ajifes; from the middle 
of the top of this iflues a pipe which is direfted to a fide, 
and delcends again in order to be inferied into the extre- 
n ity of another pipe wKich defeends into a large vcffel of 
copper, containing a quantity of cold water. On def-* 
tending velTcl it then pafles obliquely along the 

botiottt of the oppofue fide, where it iffucs out, and where 
the veflU receiving the condtnfcd matter is applied ta 

Lxxxvr. 

Infiead of the Hill, when the matter to be di/iiiled Is 
fmnll, and of a corrofive nature, the cucotbit and alembic 
is preferred, eras the vapour is ready to upon the 
material ufed aa adjoining at the fide, the retort jand re- 
ceiver anfwer, but which occafions the dillillation to take 
place per latus : in doing this, there k only one ppint to 
be fecured, which is 'hot (xpofed dire&ly to the fleams 
when condenfed. The receiver fticuld be of the conical 
flrape, as giving moft room for the circulation of the ftfeam 
aad for sxtrafiing the fubflances colIe£led in the vefiel. 
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As noxious vapours are apt to arife in many operations, 
on the introdudion of fomcof the fubftances, various ways 
of overcoming this inconvenience have been attempted 
by altering the conftru^ion of the receiver. Tiius it is 
made lutilatr^d, or with a hole at top ; but this renders 
the heat unequal ; and it is preferable therefore formed 
with a plug or Hopper ; it has been alfo made with a hole 
in the fide, fliut up wdth a Hopper, fo as to occalionally, by 
opening it# let out the H«am and examine the odour; but in 
general it is fufHcient to make the lute fo tight as to Con- 
fine only thofe lleams that are capable of condenfation, 
and a little liole may be made in it for allowing the more 
elaHic ones to efcape. But befides a hole, receivers have 
been alfo made with a pipe ififuing from the fide, termed 
fpout receivers, for quickly carryingoff the more volatile 
parts# though they are little ufed. To this apparatus be- 
longs another part named the adapter# being alfo a re- 
ceiver, with a pipe from Its farther extremity intended to 
be fitted or adapted into another receiver, and fo on until 
a firing pf them is formed for the more effeAual conden- 
fation of the Reams. 

LXXXVIL 

To enefeafe the power of the retort in refifiing heat, it 
receives at times a coating of clay or other materials, to 
about a quarter of an inch thick, which retains the vcfiel to- 
gether# in cafe of cracks. For difierehl operations retorts 
require to be made of the fame materials as crccibles# and 
even cccafionally of iron. 

i LXXXVIII. 

Fim the form of the retort the intfodu£tlcn of liquors 
soto it becomes difficult without touching its Tides; to avoid 
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this tlicrefore, a funnel, termed the retort funnel, is requir- 
ed ; and this is introduced {o far as to put the matter into 
the body of the retort, and upon drawing it out it is kept 
applied to the upper part of the retort, while the drop hangs 
from the under part. 

LXXXfX. 

The vefleJs for fublimation are Icfs varied and nume- 
rous than thofe for diRillation, The crucible and capital 
are ecu ifionally employed ; and in the great number of 
common cafes a fmall apparatus is fufficient, confifling of 
an oblong glafs veiTel, the lower part of which is heated, 
while the other part is kept cool. In confequence of 
this, the fleams arife and form a cake or fublimate upon 
the upper part of the vcflel ; and this is feparated by cat- 
ting the veflel in two. In place of this apparatus fome- 
limes the retort and receiver anfwer well. The retort 
mull have a fhort neck', that the fublimate may not plug 
rit up, and the elaflic fieams endanger its burking. The 
long form of the receiver is alfo preferable to the globnlar 
for the eafe of taking out the condenfed matter. For 
this procefs, aludils were formerly much in ufe, being a 
fet of receivers placed over one another, and below baVi- 
ing an earthen vek'el, the bottom of which can be made 
red hot. Thus the fleams are raifed to any height, and 
according to the condenlibility of the fufe, they occupied 
a higher or lower fituation in the receivers, the top being 
terminated by an alembic. 

XC. 

The veiTels for cementation next occur, an operation 
fo called from the manner in which the materials are dif- 
pofed. It is generally performed in a crucible^ and the 
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fabllance to be changeJ by this procefs 's placed fo, tlu.t 
an alternate layer of it, and of tnc ipacerial prod jcing the 
change, takes place. JnfKMd of 'll crucible, when large 
quantities of matter are fubjccAcd to this operation, as in 
.the canverfion of iron into Heel, a chamber is fiucJ up in 
the furnace to anfwcr this purpi^fe, 

XCL 

The vc/Tels employed in makirg mixtures ^nd promof- 
iiig folutions are next to be detailed j a common glafs or 
porcelaine one is fuflicent, if there is no great volati ity, 
or any violent confequcrce to attend the applcation of the 
bodies to each other. Vv^hcre inch violence or ebullition 
occurs, ifiHead of thefe common vedeis, the phial nchemica, 
or matrafs with a cylindrical neck, is preferred. When the 
quantity of the matter is fmall, a fm^ll veOel of the fame 
form as the florenline flalk will do. Where the heat is 
raifed high in order to promote the aflion of bodies upr,n 
one another, the neck of the matrafs requires often to be 
larger, or to have another veffcl applied to it to receive 
, tbd llcams and give room for condenfation, which con- 
4«n(ed matter will fall back ; and this procefs is. termed 
circtiilauon. 

XCII. 

Connefied with folution falls to be examined Papin’a. 
digeftor. It «s generally made of copper, very thick and 
ilrong, broad at top, with a lid fitted tb it, which applies 
very exaAIy. There arc two projedlipna on the fide* in 
order to make the lid gfo on in a particular manner ; but 
Ithey arc unneceffary. There are then two projedions to \ 
fitted the two holes of a crofs bar;'and in tl-je 
' of it there is.a iirong fcrewi by which the lid cao 



INTRODUCTJOiM. 41 

fee prfiTod c.;o\vn very flronpjy. By tills iru'icliine water 
is made to bear a much Uropger heat than in the ordinary 
piefiure of the atrnorphere. It is provided too with an ap- 
paratus for Ictiing out the Ileam, if it /liould be In danger 
of burftlng the veHel, A pipe is made through the iid* 
which is fitted with a valve, upon which prefles a lever at 
a very fmall diflance from the center of hs motion ; and 
this can be made to prefs upon the valve with dilFerent 
wtiglitp, according to the diilance at which tlultf weights 
are placed from the center. 

XCIU. 

^To foiulion belongs alfo the apparatus for filtration of 
the maittr remaining undiflblved. To do this with a 
powdery fubdanccji we allow it to fettle, or the de- 
puratio per fubfidenuam to take place ; and it is bed in a 
cylindrical vcflel, ur the liquor may be pafled through a 
bibulous paper, which keeps back the fmalleft duft or im- 
purity. It is folded in a part-cilar manner, and placed 
in a funnel, in order that the liquid may pafs through. 

Under thisv head, may be alfd enumerated the dilFerent 
means of faciiiiating foiution by mortars, fleves^ files, 
hammers, fire, which encreafe the farface. 

Means of producing Heaf* 

From the vcBels ws come to the fccond divlfion of 
chemical apparatus, , or the difierent meani of producing 
heat. , 

Thefe may . be ari^^hgijd under fevep different: ?vea4s*' 
viz. The principle: of h::rnt ; friction Or^pcrcuinoti 

of hard bodies agaiiill eaJhod.fr; clcdricity ; 
lure of certain bodie^i with each other ; fenTtentatioa 
and putrefattipn 5 the fun’» rays ; and, laftiy, fuel* ' 
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xcv. 

The firft, or power which the animal fyftcnd pofTeftVs 
of generating heat> is only employed in ciiemillry, in re- 
gulating thermometers ; and this dj.*gree of heat in healthy 
pet Ton is found pretty much uniform. 

The fecond, or pcrcuffion of hard bod-es againll each 
Other, is very transitory in its efFeil, and is applied chiefly 
to the kindling of gun-powder, bu: it is of little ufe in clsr- 
miflry^ and cannot be applied to large quantities of mat 
ter. 

The third, or eledlricity, is perhaps fuperior to any he Jt 
that can be produced, aod often very fingular and circum- 
fcribcd in its eiFe^is ; it is of no importance in chcinif- 
try, and therefore does not merit a particular conudera- 
tion, 

. The fourth, or the mixture of certain bo lies, pi cd aces 
only a tranfient heatf and is moie to be noticed as pro* 
ducing cold, or a diminution of it. Thus federal falls 
dtflblved in water produce it, but particularly nitre and 
fal ammoniaC) mixed with three times the weight of water. 
By tbit mixture the temperature may be reduced to 20^ 
of Farenheit* But a ftill greater degree of cold may be 
.produced by a mixtufif of ice and fal ammoniac, fo as to 
bring down the mercury to the beginning of the fcale, 
and by furrounding the vcffel wool, flannel, or fur, 
this cold may be continued for ajopg" time- But a mix- 
:t(ireof iceand fnow with the acid a^$ llill more 

powerfully than the former miximre ; and a cold may be 
iEljps|)irqdoce(d to of Farenfeit below froft. 

Tfa^ fifth, or fermentation and putrefafiion, are a powet^ 
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fii! means of crencrating heat, which is alfo lading and eafi- 
ly procured. It isufcd for promoting vegetation, and alfo 
in Egypt for hatching of eggs, as related by Ramcaur. 
In chemillry it is employed to promote the converfion of 
various liquors into vinegar ; for the putrefaflion of urine 
to make phofphorus ; and it is applicable wherever a long, 
continued gentle heat is required. Horfe dung and oak 
bark can maintain a heat to 1200 of Farenheir; the former 
fooned arrives at heat, but it is alfo fooned exhauded, a« in 
a month ; the latter is more gentle and lading, continuing 
fome months. Much depends on the quantity of the fub- 
dance for the proportion of the heat, and the degree of 
humidity, which may be encreafed (b far from the lad 
circumdancci as to break out in dre. ^ 

The fixth, or fun’s rays, is equal to the former in degree, 
and from being a dry heat, it is applicable to feveral 
other purpofes, particularly the drying of vegeta- 
bles. when the colour is of little confequences but this 
heat, by encreafing the denfity of the rays, by means of 
a mirrour or looking glafe, may be encreafed to a degree 
as to diflblve and convert into fmoke the denfeft metals. 
Many projefts have been propofed to conftruft thefc vef- 
fels with ftill greater perfeflion, particularly by Mr, 
BulFon. 

XCVI. 

The feventh and lift means of produebg beat is by fuel, 
which is the mod frequently employed, and the varU^ty in 
the edeft of fuel depends on the various nature of the 
^fuel itfelf, and upon the management and command of 
the inilammation. The vaiiety and the nature of fuel 
may be reduced to four kinds* 
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jft, Ir.,fljinmable fluids. 

2 dlj/, Pea tor turf. 

3cliy, \V^.od or fotrilc coal in its charred Hate ; and> 

4 thly, Weed or luliile coal in its crude ihtc, 

XCVH, 

The fiifl, or ii fl mmable fluids capable of burning cn 
i wick, are chit. fly fpirit of wine and oil ; they give the 
fiioll equal he;>t, but Cannot be employed to any gri*at 
extent. The force of the heat depends on the fize and 
number of wicks, upon wnich the fljid burrs, and the 
equal manner with wh?ch they are fed ; fpirit cf wine is 
preferable to oil, as being more manageable, burning 
with a genrle he<it, which may be raifed the length of 
I 74 ‘* of Farenheit ; i: is alfo perfectly free of any extra.^ 
neous matter or foot. 

Oil* from being maclt difpofcd to emit foot, does not 
commuuicate the \o quickly as fpirit of wine; and to 
obviate this, two uh : t-dr b l^c oeen fallen upon ; the em- 
playing a {'mail c r candle ; but as it fcorchcs the 

wick, and h^s lefs power of fucking up the oil, fo the 
flame is gradually dimini/hed < *' tie makmg a wick of 
afl)eRo9> a fubftarice coinpofcd of - res rcfemhling flax, 
but whj^h can be thrown into the flic wit’ rur fi ilir.' ig any 
injury } but flilJ the off evaporating from \\w - i? k, Ituvcs 
a quantity of extraneous matter, behind, and h-i t’crs the 
oiPfrom being fuckt:d up. fio other remedy then re- 
mains, but frequently chargWg.tbc wkk, which however 
: Varies the ilrcngth of the fl 

. xcm ' 

or peat, u alight fpungy fubilance, inca.* 
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pabic of proJucing violent heat, and confurning fall. Its 
dinfer kinds when charred may be employed for a gen- 
t'e heat, but in its rude Hate it contains fo much volatile 
matter and vvater^ a!> to occafion by exhalation much walle 
of its heat. 

XCIX. 

The third, or wood and foffile coal, in a charred ftate U 
the moil ufefui chemical fuel. The former, or charcoal, 
kindles quickly, emits, when burning, few watery of 
other vapours to clog the operation. When confumed, 
it leaves few afhes ; thefe are light and Crjfily blown away, 
without any difpofition to melt. The only imperfedlion 
is, its being quickly confumed* 

The latter or foffile coal differs from the former, in 
being more flowly confumed, and in producing more in- 
tenfe and lading heat. Its inconvenience lies in the 
quantity of its afhes, a droffy matter. 

The advantage of fuel in this charred ftate is Its priva* 
tion of watery and other volatile principles, which when 
prefent, prevent its rifing to a heat above 212® of Farefl- 
beit, without being apt to break the veffel containing it. 
Thefe principles however exift in various proportions in 
different coals ; and in fomc, as the Kilkenny coal, arc 
hardly in any fenfible quantity, for it does not emit grofs 
vapours that give any flame, and its heat continues long 
before it is confumed. * 

^ The ufe of charred fubftanccs is often attended/with 
dangerous effefts from, the nature of the air they emit, 
nor is it left To in ihik crude ftate, though their arc 
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more guarded againdj as being confplcuous. On expofiire 
to fuch air, the firft fymptom felt is a fcnfe of weaknefs, 
which gradually encreafes till the fenfes are loA, and the 
perfon falls down apopledlic. This llate is attended with 
a deep fnoring fleep, a full pulfe, infenfibility to the ob- 
je£ls around, with flulhing of the face, and foam at the 
mouth. The treatment confifts, after immediate removal 
to a free atmofphere, iiv, firft employing vcncfedlion, then 
throwing cold water on the head, and applying a power- 
ful ftimulosto the lower extremities. In feme cafes even 
the aflual cautery has been fuccefsfully employed. 

Cl. 

The fourth, or wood and coal in the crude ftate, give 
out a feptous and vivid ftame, when air is admitted to 
them, which renders them applicable to particular purpo- 
fes. This dame is nothing more but the inflammable 
matter contained in thefe fubftances fet on Are, This 
Inflammable matter in wood and coal, in their crude ftate, 
rifes in the form of oil and foot/ fteams, which, when 
plenty of air is admitted, breaks out into a flame^ and 
continues as long as the oil and fteams afeend. During 
this inflammation the principle of inflammability is con- 
fumed, and produces the intenfe heat, fo that the volatile 
matters are foon difperfed through the air, and loft. The 
advantage of this fuel confifts. chiefly in the moft violent 
heat being produced by it, and that in any form ; but it 
:n improper for a gentle aii4 long continued heat, and 
whein the fuel is added in fmaH quantity to obviate this,^ 
heat produced cannot be regular. Any degree of 
Wilt therefore, may be raifed with this kind of fuel, pro- 

7 * 
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vidcd a ftrong current of air is made to rufh through the 
inflammable matter. 

CIl. 

Such are the principle varieties of fuel, by which they 
are fitted for the different purpofes of chemiflry ; befides 
heating bodies more or lefs, they pofTefs fome other qua- 
lities, in confequence of which they produce different 
changes upon bodies. Thefe changes depend upon fome* 
thing added to the fuel, or upon fomething taken from ir, 
to be afterwards confidered. 

ciir. 

Modes of applying Heat, 

From the means of producing heat we proceed to tho 
third divifion of the chemical apparatus, or the contrivan* 
ces for applying it, and by which its force is regulated, 
Thefe comprehend furnaces, and fome other parts con* 
ne6\cd with them. 

The principle required in the conttruftion of every 
furnace is, 

ill. The confinement of the heat ; ai>d, 

adly. The proper inflammation of the body to 
heat it. 

The firft of thefe, or the confinement of the heat, 
is by means of a chamber or cavity j the fides of 
which are of fome thicknefs. This cavity is furniflicd 
with a door^ ' at which frefh fuel may be put in ; and it is 
provided alfo with a grate, for the reception of the alhes 
when formed, and under this grate there is aeavity tO 
^admit the air to the fuel, and at top there is alfo an open- 
ing to allow the fmoke or burnt air to afeend. 

CIV. 

The ne;£t circumftance iii the conftru^on of furnaces 
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is the method of regulating the heat ; and iliis is cion? hy 
regulating the quantity ol* air paffing through the fijid. 
In order to do this, it ii> proper to li:ue the ccmin:ind of 
the apertures beloiV ; and this command is obtained either 
by the duor of the aQi-pit, whiJi m:jy be Unit or opened 
at pleafurc, or the door of the aili.pii bJng completely 
dofed, a fet of round holes may be formed tu jhc number 
offevenor eight, which bear a certuht propoiuon to onci 
another. ** 

Where a very great dcgreeofinflsinmrri^n is required, 
the command of ihc aperture above as v^lII as below 
ncce/Tary, as encrcat 'g the h^d^ht of ihc vent, which 
will add to the force of ihe current bekw, 

CV. 

From thefe general principles in the conftrudlinn of 
furnaces, we now conndcr tivj l .' .sJiit kinds of thenj ns 
applied to fpecial purpofes ; and i!:e h.'ilto be notice-.! 
the melting furnac,*. This furnace hatj all the parts al- 
ready deferibed. I'he fire place is covered with a dome 
from which thae rifes a tube to fomc height, and to 
which another additional tebe may be added to the height, 
in all of about ton feet. The fliape cf the Hre place h nar- 
Tow bellow, 'widens in iht* middle, and generally contract 3 
a little again for the fake of th? rm of the vcfTtl which 
is pat into it, and which is wider above, and by that means 
is equally heated ; there is room above for containing a 
quantity of fuel, that mny defeend as fail as it is con- 
fumed. 

' A fnh&il portable furnace of this kind is very conversi- 
for .ordinary crucibles, the largell of whichus only 
About four or fix inches higb» the wider part of the fur- 
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I’Ke may be beat out ten inches diameter, and when 
nude of thin plate iron, and lined within, fuch fornade* 
are quickly heated with no great expence of fuel ; but 
for heating large velTcls, it is more proper to conHiuft 
t‘!-m cf brick, when they ha»e pretty much the fame 
forin, only it is ncceffary to malce them fqiiarc, the infide 
being made round by putting in a compofition of lute 
offandand clay ; the top is generally made Hat, 
•i< .1 ^.overvd overwith two or three bricks ; the vent goes ' 
.. i.ide bai.^witrdf, then is railed up a proper height.- ■ 
^ '.cn the verfe! to be heated is very large, it is common 
. 'kavc the tiont op • for putting in the vefiel, ajjd 
] it up with brickf, clay, and fand, which 
j.'.Iie.i \.own again, when the operation is 


cn a ra 


CVI 

p: iity nflammation is wanted, beyond 
what tliis ftrufturc c.-.u p oduce, rccourfc is then had to 
various means of employing the air; as by the nfM| bel- 
lows of different conftmftions, by which, the a*tt be 
comprefied, and mads to ilToe with confiderablc vclodjty j 
and to give them greater power, they are - fometimes 
wrought by the force of water: but.befides this, another 
way in which a ftdl greater effeft can be. produced, is bst 
the water bUfl. , . ■ 

' ' CVfl. . 


Nextto tlie mc^g:is the eflay furnace,; jii the ufe of 
which, to fiiyp the fuel is in the ihflaptmabfe 

"ffate; ' *hd lo nihdWftadd t^ cffe^ 

it . is ■ proper., to' examine, ''i^e operation - of , 
pipe } His g^exally-midtt 0/glafs. or braf, wiA,'^lar^ 
VOL.-'III. ■ ' • D ■ 
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cavity tow aids the one end, from width ifTics a fniall 
pipe perforated with a (mall hole not (uflici.rl for a pni ; 
by dm a (mdl ftream o( air Tent thiough the candle, 
^*hile the cavity condenA-S the iLam ot ti*t breath, that 
it may not dillurb the operation* The (mall ilream of 
air being more intimately mixed with the flinie, and agU 
rated with it, occalions a more complete cunfamptlon of 
the vapour, and makes it pn duce much more heat. Ao 
Ha improvement on this inftrument, when the violent c(- 
ieAs of heat are wanted to be invelligareJ, a pair of be I* 
lows are ufed, placed under a table v*/ith a pipe, which 
Tifcs through it, and to which the blow-pipe i^ fixed. 

CVIII. 

The reverberatory farnacc comes next in order, and is 
appropriated folely to the melting of iron ; it has all the 
ufual parts of a furnace ; theaHi pit has a commumcatun 
with tb( cxterral air, and is funk under the level of the 
ground; when wanted to refifl violent heat, it is lined with 
as a mixture of clay and fand, which has 
thetfl^of rcrifling bodicsofacorrofive nature. 


CIX, 


^he potter’s kiln confifls of a pretty large cavhy, en- 
tirely filled up with columns of earthen ware^contained in a 
iOTt of cafes pf the fame material, to defend them Uom 
being affe^ by the fmoke^ ffd groCer part of the 
flame# 



GK^ 

'beglafs-hoofe furnace is onewt^l knowai and its fpe- 
depend upon the cireiBmftan<;es,iihat ft il ntceffar / 
upi nninterroptedf « veqr tioleitt degeit tit heat ; 
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ftit 1 it ^ n^’ccfltiry alio, ihat acCcfsbc given to the xnate^ 
ruh. 

cxr. 

1 he next furntccs are thofe employed for evaporating 
and digeili ig, and for promoting the aftion of bodies on 
each other I he firil of thttn is c common ftill, and , 
it diderb chieBy iion the melting furnace in the iituation 
of Its \eut. 

"1 he others of this kind arc for heating vcffcls, and a$ 
tl c heat requires to be applied graduaUy, the) are pro 
Vidcd with a pot of non into which tie itflel pot^ and 
IS cot/ered all tound with ia d, wh rtby the heat is 
tranfmiitcd moie eqially and giaduaMv, linn if the veflcl 
was fufpended over the nalc^d fire« 1 i is is what is tailed 
the balnea or baths m chenuilry. 

GXIJ. 

Digeftion confiflvn iht application of a moderate dc* 
gree of heat, fo as to promote the a^ion of the Lreral 
ingredients on each other ; and this procefs is performed 
ehher by the fand bath^ or wl ere a long continutd heac 
ii required* bv a particular furnace called Athanor, This 
laft, howi^vtri has never come into general nfe* and does 
not at the fame time anfwer with our fuel* 

CXIII. 

tutnace* 

Such are ihc priompal Ibrms of the cbemicat tppara« 
tus , but in citftmtt art#* fbme /arnaccs ofa partnaultr coa^ 
ftrudion ife preferred* as in enameling, meltiagr 
feparatinj^tasetais from then ores. Chcmiib alAthdiFai 
attempted to adapt a furnace to all the diiibrcnt kinds of 
B 2 
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operations, it being troubkfome to be provided with a 
number. The bell on thij plan is that of the late Dr. 
Black, It is formed by joining together two thick ii ja 
]^ates above, and below by a tl)in»er plate from the 
body of the furnace, which is of an oval form ; the upper 
plate is perforated with two holes, the one pretty large, 
which 5s often the mouth of the furnace, and which is cir- 
CUlar^ another behind it, which is of an oval form, intended 
for fafteniog the vent to* tvyich is ferewed down upon this 
bole. The undermOi^ thick plate has only one ptrfora- 
tion near to the middle, but not altogether fo, bt ing nca-'- 
er to one fide of the (llipfc than to the other, in which the 
round hole in the top is formed,' fo that a hole palling the 
center of this circular hole, has a little obliquity forwards. 
The alh-pit is made of an elliptical form like the furnace, 
and a very finall matter widened, fo that the bottom of the 
furnace goes within ihcellipre, and a little below there is 
9 border that receives the bottom of |}ie furijacp, and, ex. 


cept the hole of the damping plate, ih,e parts aje ail clofod 
by jni^ of a quantity of foft lute put bn,.amd upbn which 
tbS -b^of the furnace is pr eCei^ dOwh ; By this , i^eiins 
pieces U made quite ll^t ;,fo^ 
^thc bodyi:fit;5?|>!aicc,,alli.pit, vent, and 
' rate from .00^ another, as the furnace, 
of the '^orkmen. The js, 
tower part. , 

and thin bars, are edges, 

^poiii^e ring, ^ by 

it' can 

the furnace, .s^.s|;|>cfeTV^^ 
whereby iila^ 
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Fy iiitUcJ liJjlc to any decay ; for by^cing expofed to - 
ihc cold air it is kept fo cool, that the iron is never de- 
firoyed. I’he fides innde of plate iron are luted within 
to coniine the heat, and defend the iron from the a£iioa 
oi it. 

CXIV. 

For'adripting the furnace thus described to the differ- 
ent operations of chemillry, it may be obferved that, to 
form it into a melting furnace, a cover mull be provided 
for the opening above, which is made the door, and being 
immediately over the grate, this is very*convcn;cnt for 
the introdudion of fubllaiiccs that are to be aQcd upon, 
for allowing to infpeft the vefic!, and to take the rnbnane<? 
ouU This cover may be compofedof a piece of tile, or 
two flat fquare biicks, or a lid of plate iron may be joined^ • 
made with a rim that conuius a*quantity of lutings. 
To producealfo more hjcat^tke height of the vent may be' 
eacreafed. 'fhU fornace can be employed in moft opera- 
tions in the way of eflaj ihg. It does not admit the inira- 
duftioapfa Riaffie,. but ftill it tan be employed iii thofe 
operhttona, where a muffle is ufed. It may be alljb' ufed 
in calcJi^alio^^iF lead, to convert it into Hthargei Nor is it 
lefs ^ for nroducing vapour- 

require an ibtenfebeat,^ 
be fufpended’^'by means bif j^-v 
iron landing up fi^m it, and 

which bqle one half foot, f^at- ' 

the o^on t^e '.ring, and'ii lin*« 

mediate!3i|,i||^^irr 'T'he' opening, 

mouth oC fetort is filted op 'whb,' ■ 
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crucible®, or ^ot fl rtds and theft arwcovircj o\cr witn 
aflips tfanfmirirg die heat veiy Cottly. it riifwtrs alfo 
for da^hllation with the naked fire, and to do t]f s the fur- 
nace rruft be piovidcd with a hole In the fidcs from wliuh 
the ne( k of tic reu rt can be mad j to corre out, v hich can 
ba eafily again rcp-d-cJ. In tha way diilillaiions wiih 
the flrongeft hfat imy be pei/ormel. lor diflillations 
again pci fornud with retorts in thef-rd bad ,an iron itim I 
be fitud for the opening oi the furnace, icn is* ftt on 
' d emp]o)cd a*- a ftid pot, while tlu* \ci t of the f iinat ; 
becomes the door. T rthispjrpofc n anhv.is ucil, .iikI 
U mo’^ccifil) he] t i\I t ilun wnen it U in the fid^s, and 
\i\ 7 be covet vdwi halld cFdiaicoal ar4d clay, 

C\V. 

!»/(/• 

The la'l part of thcclicui'ta! rpparatustobecooiidered 
is wh«t are teimel lutes which are addktoitaf fab- 
jllanc< s appl'cd in order to clac the joinings of veiTeif, to 
lender them more capable of enduring beat without rup* 
tdrr^, to change their form, or to giire a coating or lining 
to fttrndcrs, 

cxvr. 

Lutes ar^cpmpofed eit]||erof animal or piat*^ 

ter, as clay^ cbtdk, gum arable, ftour wit ox 

bladder, Imifeed dieal, putty, ^c. 

CXVlt, 

tbi ufe of lute I attentbit the 

IfdfrdiingfStf the ve(fcl$ ; hnd TfutiMk hole 

(houid be made wlyikapiiidV ff|ittdl4low 
(k sv to efsjpc. '* . ' 
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CXVIF. 

or the (lliTcicnt lutes the beft Is a mature of clay ami 
fand, in a proporuon pioper for Handing the violence of 
lire. This pro; oition for luting is four paus of fand to 
one of clay ; bat where the infide of a* furnace is to be 
lintd, the pioporiion fhoulJ be fixer feten pars of fand to 
on< of clay, in order to picvent the c n«tud:on of the lat- 
ter. But c\ I n this is infufhcient ; and to render the lining 
more coivpleic, clay fUouUi le ufeJ \.\ith a large propor- 
tion uf cbafcoal dulU This is put fl ll to the iioot 
to me tliicknefs of about an inch and an half* It muH 
put ich very dry, in the proportion of three pans of char-* 
co&l by weight, tQ one^ of clay mixed in powder. As 
much water is then added as makes the powder form into 
balls like thofe of fnow* Thefc balls are to be beat with a 
hammer very firm upon the infidcs of the furnace. The 
other late is then fpread over ii» to abuut the tbteknefs of 
half an inchi and is beat folid upon it by a hammer, being 
allowed tp diy flowly, aU cracks And cicvicca niAj 
be prevented. After the body of the furnace is thus lined^ 
the vein is ferewedon, and lined in the fame manner#^ 
When Onee dried, which requires a long timCt a fire is 
kindled in tbt furnace, which is gradually heated fora 
hour or then railed to the greatell incenfuy. 

this (h« lute becomes equatl; here! And fo!iA t 

as the furaaecf , , 

OXIX. 

* Sach Utbegciodrht view of die chctotcal apparatai, di* 
prtfptt ttftf of i^hich can be only learned b/ j 
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and a further dct*ijl of this pan will be fuu*iu in n.^rt 
practical autliCj 5 on ihc fubjcdt. 

C\X. 

III. P^rtichlar DoSinns oj CL'i J/>, 

Havirg finiflitd the general cr urrLdvidLry c!^:- 
tiine of chciTiiilry, by an e vamlnation ot ts poi\us and 
thcif general mode of appi c itien, \\c ne\tcn:ii upen 
iheif p* riicu’ir dr tail, ^n ordei to a dMtt\ n of the vari^ 
i)ls nature and quaiii ts of bodies. 

exx^ 

To do ihib focctfbriiily it is ncceflary to eflabllfli fi ft 
ti oic gincfcj eicinmiary pincipics of which all bodies 
«re Ctinpo/cJ, at Ivalt 'o t4r as chemillry has been able 
to dttcdl the n, and by e:.amining ihefc piinciplcsi and 
a':erward<» pm luing their vaiioQS combinations! the fuU 
CAttnt of the fclence is attained. i 

CXXII. 

Oxygen. 

The flrft and mod general principle in bodies^ dei^fied 
by cbemiilry^ is wl^at is termed oxygen, or the acidt* 
fying priiKiple, n power of univcifal .igenty, and fiTen- 
lial to tbr^e great proerffes the refpil'ftion of animals 
cenribt/dion, and the formation of acids ; lUs princi- 
ple is never found in an uncombined Anise* htliii it is only 
from ios combinations with other bodies that It is obtaiti« 
ed« Its tendf nty to ccmbinmtoe ia perhaps ftronger than 
jbat of any other Tub fiance. It combines with every in* 
Aie^abte or combuflible body. It deea the fame with 
the metals. It forms a ppporUoa of tho atmorphcrlc 
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air: fliiJ it c('m]>orts a chief pait of all vegetable and 
axiimdl mattci**. 

CXXIII. 

This principle wns firft difeovered by Dr, Prieftley and 
Mr. Schfflc, in aciiform flate^and has received from 
them a variety of appcllatlans. ft is procured by the ap- 
plic uion of heat from a number of fubilances^ as> 

CXXJV. 

1 . F rom the LI ick oxyd of manganefe^ when expofed 
i'l an iion vcfTtl to a led heat. 

2. From the mixture, of this muriat, with the ful- 

pliaric acid in the proportion of 2| parts of the latter, 
and fubmitiing the mixture in a retort toagenne applica- 
tion of heat. ^ 

3. From heating nitre, red lead, or red 6xvd ofmer- 
tuiy. 

4* From the expofure of giowing vegetables to the 
aftion of tight. 

exxv. 

The etfed bf this principle in its combination with acids 
differs according to the proportion of it prefent in them. 
Thus, 

1, When their bafts arc not f tprated with it, fuch 
acids *are defignated by the particular termination of 

OMU A 

2, When n complete fatoration takes place, they re^ 
ceive the termination of iVt 

3, When they poffefs an excefs of this principle, their 
are named oxygenated. 
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CXXVl. 

The confequence of i'$ combination with metals is alfo 
vaiied; thus, 

Wijcnro obvious acidity is produced by appearance 
ofcombuflion^ the metals rcceiie the name of oxydsj and 
combination wah them, extdfitian* When an obuous 
calcination, or cornbudun ukis place, they are termed 
oxygenated, and thcprcjpcfi Ovygenation. 


CXKVIL 

This prlrciple and that of light we find aKva>8 in op- 
pofition to each oth-“r. Thus the combirifon of oxygen 
with any body pro luces e^ipmacion of hghr, and the 
exrncaticA of ox; gen rarely takes p^cc without the agen- 
cy of light. 

CXXVIll. 

Nitrogin * 

The 2d pfincipV, equally untverfal in bodies 
with the former, is wha^ has been termed iSlitrogen. Like 
it this fubfiftnee is never found in an uncombined (lace. 
It is aa liTential ingredient in all anisnAl filbO'^OceSi and 
has received the appeUation of azote and %ioei by dif- 
ferent aatbofi* 

CXXIX. 


This principle, like the former^ If alfe ot nM^rndifco- 
infty* It IS particnlarly ohMidlisdb| attnpfphc- 

iSc air, id which it aboond^^ tO foMPWf teaj^le of ab- 


itobii^or withdrawing the oxjfff a It 

mV> #ilr, 

the fbfbrp^ 
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CXKX. 

2, The combulion of phofphorus, or the metals in 
atmofphcric air, by their abforpdon of oxygen, to form a 
foUd compound, will leave the azote or nitiogen in a 
gifeoub Hate, 

CXJCXI. 

This principle fc rms the bafe of the nitrous acid, and 
according to il e propoition of combined with this 
bafe, and thv fcijur principle or oxygen, it is diftinguilh- 
ed by diflercut appellaiionb, oi into the niui: and nitrous 
acivist 

CXXXII, 

The evidence then of this principle in ll^morphcrlc air 
IS in the proportion of ^ of the compound. Jt forms 
the diftinguilhing charadKis of animal mst^cr ; and it 
likewife picfent in the vegetable kingdom • 

CXXXill. 

The next of the elementary bodies is hydrogen^ or 
that pripciple confidered a$ the bafts of waiert It dif^ 
fers from the two others as it may be faid to exift ie na-, 
ture, for hiiktlftcfi colleaed in the rooh of caserns and 
mines* ^ t pf* 

CXXXIV* 

The 0? tWa principle was owing ttj Mr. Ca^. 

vcndlfltn ai4 U U 00% proouHd by the decompoTuion jof 
water, 'i^heit ' ^ * 

I, Jf water be put over iron, or iron 6Hngs, heated te 
ignidon^ a dOeompofition takes p! 4 ce b}cthe loparation of 
its oxygen* and abdhdauee of hydrogen is liMV 
. D6 
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2. The fame tfieJt is produced if a mixture of 2 } 
parts of watefj and one of fulphuric acid be poured on ei- 
ther of thefe metals an efTervefcence enfucs^ and a copious 
extrication of hydrogen. 
i QXXXV. 

Hydrogen combines viith fither bodies. It is a princi- 
pal ingredient in animal and vegetable matt<er» and is par- 
ticularly produced by their rcfolution. It is alfo capable 
of diilblving carbon^ fulpliur, and fevcral of the metals. 

CXXXVL 1 

With this foundation of their elementary principlci, 
we begin the Retail of the different claffes, into which the 
ftibjefis of chcmilliy arc airang..d ; and the firff of them 
that falls to be con/idcied is that of 

CXXXVII. 

' Clifs I. J:rt. 

The difcovety and extent of this clafs of bodies form 
the great merit of modern chemiAry. It owpi perhaps 
its difeovery to Coyle and Hales, its extenfion to PiieA- 
Uy and fome others, but the proper application of it h 
'i^ntirelv due to the celebrated Lavoifien It comprebonds 
all thofc fubftat CCS which are fo rai^e as and 

wib nretter. «r aeriform liatejeto tl|e c(t|t4<}«red a^ de< 
pending on tne agency of matter of 

.Where thii A-te ii the effep ojf a temjMratore. foch 
tire are termed vtpota, and ith removal to ^ 

i ib)id dr Atud form . Where it takes pltectiln a kiw tem- 
|Mj;nAnfe» bodies remain pemndnently ettSk. end 
"in^'lRtmoQ language tbunSime. 
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CXXXVllI. 

In their properties the feveral fpedcs of airs di£rcr 
equally from each othcr^ as the fublUnces in the other 
chiles of bodies ; anvl thh difi'eience renders a diviilon of 
them to be m ide in a medical view into thofe which are 
capable of fupporting animal life> and combuAion^ and 
into thofe, on the contrary, that dcAroy it. 

CXXXIX, 

I, Vital Atr^ [Oxygen Cas), 

Of the former the principal is viral air, termed alfo 
dephlogillic^tcd and empyreal air ; a fubftance deftiture 
both of tailo and finell, but poflefTing in an eminent de- 
gree the power of incieafirjg and fupporting ahimal 
life and combuftion. It is heavier at the fame time than 
atmofphtric air, in the proportion of 1103 to iroo, and 
the latter maintains hfe only in confequcnceoi the ijuaiii- 
lity of this fluid it contains. This proportion is rated a: 
27 to 100* 

This air changes alfo the colour of animal and vegei- 
table fttbflances. It is a compofition of oxygen and calo. 
ric, CwbUilion by it, is rendered amazingly intenfe ; 
and Jfep6we|pij,>hjij^aj*gcd by the blowpipe, far exceed 
the powjj^^pS'Sby barninglcns. 

CJfli. 

From thiabody bwgbf Anclf importance in combuflionj 
> a confldeiratiop^^f that proceft becomes proper here* 

< C^mbujhon^ 

Th# tihief phenomena of combaftion are heat» inotion, 



6z ELEMENTARY JiODIl’S. 

flamCj rcdnefsy and the change of the natuic of ihe fub* 
fiance that is burnt. 

The manner in which this takes pUce differs in its de- 
gree and appearance in different bodies^ but the cifeiR in 
all IS the fame, the body being no longei capable of this 
prot^fSf and its refidue acquiring an additunul \\cighr. 
This is clearly proved in bodies of a iiYcd nature, .ird 
the fame alfo in thofe that are volatile, where their pio- 
dud has been confined. 

CXLL 

Thecaufes of thefe phenomena of combuft!o«, and its 
effeds have given rife to a variety of opinions at d ficrent 
periods of chemical hillory. M. Lasoincr’s Opinion has 
iieen adopted by modern chemiih, which confiders this 
procefs asthe combination of oxygen with the infiimnu- 
ble body, the attradionof the latter for which only takes 
place at a certain temperature. Combuliion then is 
fimply a procefs of combination. The reiidue of this pro- 
cefaiianew fubftance or compound, and in the formation 
of this compound the caloric, or matter of heat^ is evolved 
ftoin theo)rygen as it enters into this comtHnatioo* 

CXLir. 

The pwft rf thcorjt^rcft on ftmr printipal 

ftas : * si 

I. The neceffity for the' prefe^oC or vital 

l&tif in order to combufi:ioil^afein| p|ice« the repll^ity 
of Ike procefs depending on Us qeestiiiyi 
. . adnal confumption ttf vital jijr in every cafe 

A'* 7M incMafd weight of the fithiimee after oomber* 
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tSon, ai d this weight corrcfpondiog to the quantity of vi« 
tal air confumed ; and« 

4. The aflual recovery of this quantity of vital air^ 
from the product or burnt fabftance, 

CYLin. 

The ertabhflimcnt of thefe faQs confirms the juftice 
of the theory* and it remains to explain that evolution 
of light and heat v^hich is fo coafpicuous during this pro* 
cefs, Ills dear of the two bodies* the barygenand com- 
budible fubdance* the former poflefles the greater fhare of 
thefc prinop^L^* efptcially caloric; from the oxygen 
therefore tlus evolution of beat* or caloric* mud proceed 
in order to accommodate its capacity or volume to that of 
the combudiblt fubdance* with which it is to combine ; 
and the proof of thu is drawn fiom two faAs : 

f • Tliac the capacity of the oxygen is always greater 
chan that of the combudible body* with which it unites : 

And» t* That the capacity of the compound is al- 
ways lefa than that of the oxygen* though greater than 
that of the combudible fubdance* but dill inferior to the 
capacity of the two. , 

CXLIV. 

Tb^ <»f egmn is confid^nd as ratfair 

aiifing from ^|i0kk|iH|^ody* and difengnj^ed from 
it by the os^^^ IflliPr this point is not completely 
edabliflieds tender it highly pro- 

bable, '' b) 

• 11 . M Atr {Nitrogen Gas). 

This named alfo nrepbitis and aaotic gIPRa a fab** 
ilanta onfilite the folnttts being of a fmell p«eo)iar and 
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unpleafant. It is incapable alfo of fupporting animJ 
lile. Itextinguifhcs fiame, and is only charafleiifcd by 
its pofleiTing none of the diilinguifhing qualities of the 
other known airs. It is lighter than common air> in th(. 
proportion of 985 to 1000. It may be confidered in- 
deed as therefidue of common air, when vitiated by com- 
buftion. It is eaftly difengaged from animal matters, by 
a ^ncreafe of temperatme ; but difTtrent parts 
animals aliord different ^proportions cf it, and the con- 
crcfcible fitrous matter the mod. The proportion of it*^ 
they in general afford is propouioned to thelt quantity of 
volatile alkali# 

By this air delicate blue colours arc (llgluiy reddened. 
CXLV- 

III. InJlammahU Air {llydiogm Gas), 

This air, naibed alfo fire damp» is peculiarly dtfiin^^ 
guifhed by its great Icucy and inflammability. It is the 
lighted (ubflance whole weight we are able to efttmaie. 
When pure,u is 13 times lighter than atmofpheric air,and 
it immediately explodes on mixture with Oxygen. It is 
formed by the union of hydrogen and caloric. Its light- 
jnefs U particularly evidenced by its^ufe in (laltoor.b. 
Plants grow fn this fluid without imphiiih]^ lU^infiamma^ 
bility# Water imbibes abo^|^art Ojf it ; and when 
again expetled, it is as infiani||H^jfiS By this ad^ 

ditton both its bulk and fpedp^Pn^ity ttt iditreafed ; for 
st occupies I more fpace by id ec^^bination, its weight 
is eocreafed to be only rV tKkti common air#' 

CXLVI. 

. Thbrt Aen are tbe jhr«e ^ple or original gafes, dVom 
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which vari^^uHv moJiiicd,all ih^iefi: are produced; and the 
fiffl of thcfe proiuclions un.^erfallv dilTufed, and of 
the full importance to life, being wlnt we conftantly 
breathe, 1' J I ^ ^irhich wc are furruunded, s aiin ifpherlc air, 

CXLViL 

IV Cl nh Hid Air^ or Atmofph^ru Gas, 
Atmofpheric in ia a mixture of \ar*ous fubAances in 
tlice^/'IlK Hate, foi it utxpiftd to tl e combination of all 
th j(e bo iiCj winch arc ca? able of being difengaged at the 
furfacc of thcearth, at icscom r n temperature. By the 
p')wer8 ofchemlAiy i)m Auid, when eximincd, is found to 
confillof three piiiicipaf parts vital alt, azote, and car« 
bonic acid in certain pro^ortijns. Fiom the abundant 
produAion of inflammable air, or h)drogcn gas, at the 
Airface of the earth, in confequence of the corruption or 
decompolition of animal and vegeuble uiaiicrs, iiils fluid 
inuA alfo be generated, yet its eactreme levity will Datu«* 
rally carry tt tO the higher regions, fo that, though a pare 
of the atpiorphere, it is placed in a fitudiion beyond the 
e^mination ofcbenjiiftry* 

CXLVirr. 

To a wJXttlre tb(m of vital and foul air with Carbonic 
acid, tba tarmataiofpberk air is applied ; and this ink* 
ture is in the pfUSjpotdon of a7 parts ot'* vi^al air, 72 of foul 
air, or aAOMa ahd 1 1 oAuirbonic acid* 

T^QXLIX. 

* The proofs of this cumpofition of atmofpheric ak ware 
firA offered by bfr. 8cheele,who found, on its eapoAire to 
certain fuhflaacesi that it fuffered a diminotiph pf voa 
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lurne, and that by ihib dirrinution it was rcndcit ! u iht 
the fupport of life. I'his ab'lrad d pan tht^iefore could 
not fait to be oxygen or vital air ; and from iliib combitn- 
tion ofoxjgen, and foal air orrzote, he nnurdlly in/er* 
rH that atmo/f her ic air came to be formed. 1 his he far- 
ther confiitijed by rclloring wevgen to it, in confequcncc 
of which it regained ail itb piopeit cs of atn c fphcnc air. 
On thefitne fubjeit he was fucccciVd by Lavoifiei, who, 
in addition to thwfe fads, that the oxygen, or 

attradled pan, w;is received by ihe inbftancc producing 
the change, and could be often Kcoveied again Ironi 
iti. 

CL, 

But, though the compofition of atmofpherie air hat 
been thus afcertainedi fomething flill remidni wanting to 
complete it f and this in the manner of combioing by ex* 
pciliupiii Us pant. Hence ti isdoubtod wheibof it;a paata^ 
OJcift naturally in a ftate of chemical €ombiiOition« or of 
mechanical mixture. That the latter takes place ap-* 
pearl probable from the dilTerefit proportion of oxygen 
wkicbiaia fouud to conuin in the btgber mi tower tt* 
gions { Ii being always greater towarda the furfaee of the 
earth s and from the unlimited proportion ,prhich thefe 
airs can be mixed, while the diifereot ptelent in 

the atmorpheric regions may tend (tiprevent 

their feparation* At the tie|^^,^ef a proof of 
iufimple mixture! it U folitblekii'g^titpes lla^si^ght of 
witfr« 
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CLI. 

Eudtomeir^, 

From tins knowledge of the compofitton of atmof* 
phc'ic air, an attempt has been made to afeertain its pu. 
rity, or its relative capability of fupporting animal life 
in diilerent (icuations. '1 hts a cfleCted by eudiometry, 
or mcafuring the eaaA quantity of oxygen the mr con* 
taiiis, 

CLir. 

To doth's it requires to add to the air fome body C8« 
psble of combining with its oxygen, and from the dtmi- 
oilhed volume of air, the quantity of oxygen ii infer* 
red. 

CLIII. 

DilFcrent fubftances have been employed for this pur* 
pofe,^ and each preferred by d-fferent chemiil*.. 

The aqueons folotion of fulphoret of potalht forms the 
eudiometer «f Scheele, but, though compieteio its opera* 
tion, it is floW|Swd does qotpoiTers a criterion to Oiew when 
it is fiaifoed. Th« fame objeAion applies to ti>e dry fal< 
phuret of ^ottih^4ltd U at the fame time difficult to employ* 
The bf Volta is compofed of hydsogen mixed 

oith a dti^ih*d |ttantity of air ; but the hydrogen not 
being uDlforas'Jst qoulitys renders it liable to error, and 
it is onceitaitt Ifo tvhichmf the bodies the duninutionit 
owing. 

' ctiv. 

Kiirousgasstddedto any air, containing oityge«|tS«si 
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with it, ill ubiliafl the ovygen ; liu the rtfjlt is un- 
certair,from the var)ing quality of the nitioiis gat. 

CLV. 

The fl 'w rombnilion of phofphorus ovci u itc>’ i' the 
tnoft precifc appliiation of this kind, and tii'- ci 'ipU ticn 
of its prutefb is indicated by the lots of its li'inin is ap- 
pearance ill the daik, or of its furrooiiding c'oui in d n - 
light. 

CLVf. 

Bat cudiomelry applies only to the quantity of oxy- 
gen prefenr in the atmulpheic. This fluid is rendered 
hoHOver unwholefooie, by various other impregnations 
arifing from effluvia, the tflefh of fiiuatlou or feafon, in 
whicli the quantity of oxygen b not at all concerned. 
Hence it forms but an imperfeA criterion of the relative 
healthinefs of different places. 

CLVir. 

AtmoTpherical air is without tafte* and for the moft 
part without fmeti. It is invifible, tranfpareiit, necefTary 
to the fttpport of combuflioD, vegetation, and animal life, 
particularly relpiyation. It is abforbed in a certain quan- 
tity by water, and again expeBed by boiling,ot'iuf the air- 
pump removing preiTure. ^ 

CLVIII. 

But this folvent powerpf air is confiderable, when affl fl- 
ed by caloric. Hence the fpontuteons evaporation that 
ipetmftaRtly going on in bodies; and that the air has an* 
ft 0 felvent in this cafe, appears 
is i'lfoaiilttaifraysicoiiilinihg'tpro^rtion of water. 
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2 Li nn rajrc watci being evaporated in a denfe than 
r* : ue am < Iphcrc , and, 

3. hioni ICC diaiinifliing in weight even i 1 a tempera- 
tire under 32. 

CLIX. 

The folveiit povve% however, of air is much increafed 
by a hi^h tcinperature ; arJ in this high temperature U 
t iLc-. pi uc, can in a dcgicc greater than the bare ratio 
^ augmented temperature can gccourt for. 

CLX. 

• 

As the gra\ity or prcHuic of the atriiofphere i^ con* 
flautly \aiyink?, 10 mark thib varhuon an iidrumeat 
calKd a baiomacr lias b-*cn i vrit d. 1 his iniliutnent 
CO I (ills of a t jbe containing a colu nn of mercury -^8 inch- 
es in height bting alcutained as the e\aci counterpoife 
of a column of air, of the height of tiie atmofpherc, 
tube being open belos,anc! h iving a vacuum above, 
tSe q^ercury riles and falK in ii according to the vary- 
ing furface of the furrounding or circumambient 
tiuid, 

CLXL 

With the fame view* to determine the v.uylng quiutity 
of water the atraofphcre tonkins anoibt r i iftrumcnt, the 
hygrometer, hu been emplojrd. 1 his inflrument is 
formed of (ubflinces which flviilc cnCIy by diyucfs, 
and in the fame degree fwell by the application of mail- 
tutc. 

cLxn. 

IV. AVtalim An* [A i'attmacal Ga$)^ 

Thii air pcfllffcs a llrong pungent fmell, and if even ca* 
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yo 

)r>able of inflaming the fkin of animals, its lightneis 
is next to that of inflammable air, and in fpecific gra- 
vity it falls ihorcof atmofpheric air, in the pioportion of 
600 to lOOOf and it is incapable of ftipporiing animal life, 
and alfocombuRion, though the flame of a candle enlarges 
before zc is extioguifhed. By 1: is proved to be a com* 
pound of this azote and hydrogen, icco parts of n con- 
taining of azote, ^nd 195 of hydrogen. This air has 
a firong attraction for v^ater, and is rapidly abforbed 
it. When diflbivcd with water it produces hcatj and w’ 
difTolved with ice it produces cold. * 

CLXIII. 

V. Kitmus Air {KUrous Cas)^ 

This ail is colourlefs^ and incapable of fupporimg 
ther animal life or combuflion. It is compofed of oxygen 
and azote, in the proportion of 56 to 44* Its fpecific 
gravity to that of atmorpheric air, k as 119 to loo. 
7 bough incapable of fupporring combuftiOn in general, 
feme fubflances burn in it with fpIendOnr. It does not 
redden any of the vegetable colours, or fhew any acid 
properties. Its moft flriking and important property is 
the facility with which it combines with vital air< This 
fhetvt Jtfelf on the immediate admtflioiO of attnofphcrte 
air, by the appearance of red AsmeS| and dimirifhcd 
volume of the air. Whetn^O^cjygeii U admitted pure, the 
diminution of v< lume » fai;more rapid 5 parts of this 
gas are (aturated by one of oXygen, and by this toml ina- 
'itipjli 09 light and little htat is « xtricated. From this i 

of its combination lyttb oxygen in a common 
' and its forming caCly abforhrd 

it has been applied 10 the ufes of eudiompV 
7 ' 
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t»y. Thus a ^ucn ijuaniit) of the gas is added to the air 
coitraining o.\) gen. 1 he diminution of volume produced, 
is mcaiurcd by a graduated tube, and the quantity of oxy* 
gen eflimated from the quantity of oxygen required to 
make a lull dimmuiion. But though this method forms 
the eudiometer of Pricilley, Ingenhouz, and Fontana, it 
is by no means accurate in its rcfults, being influenced by 
a vaiiery of minute circutnflances. When mixed with 
hydrogen, this air burnsv^itha green flame* 

CLXIV. 

V I . Dej hkg iflicated Nih ous Air ( Ga/t ous Oxyd (f Azofe) ^ 

This air refembles vital air in both fupporting combur. 
lion and animal life. Paofphorus bums in it with fplcn<- 
dour and fulphur with a vivid rofe coloured flame. But 
this cbmbuilion only takes plate, when bodies are raifed 
to a higher temperature than what is ncceflary in vital or 
atmofpheric air* lii mairtaining life'^it afts as a powerful 
ftimulant without producing any exhau fling cfre 61 ;s. By 
means of the eledrlo fpark it is converted into nitric acid 
and atmorpheric air, and its conflituent parts are 37 of 
oxygen, with 05 of azote* 

CL»V. 

V|l* Fi^$d Mr {Carbonic Acid air ) * 

Fixed air. Or aerial acid, ts jncapallc of fupportmg com* 
bullion and animal life* It |ioir«ires a penetrating odour, 
and foqr tafte* Jt reddens the vegetable colours, andils 
eompofltion feems to be 28 parts of carbon, or the 
liar inflammable tOjUter of charcoal, and 7a d^0ity|hja 
with a certain pordpn of oaIdric« The proof of dib ap^ 
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pears thit pure aicoal bcinp biTiit jn a vcfT.! i f i til 
air, caibrn* acid is dirt^ily Id ned in a quintity pic- 
ciftly equal to that of the two n gadients cmy^o^cd. 

CLXV^ 

This airuasfirA di^co\ered by Dr Blvk Ft Ts 
abundantly ii nataic, ^nd is p^o u d i»ii t i \ i t) c t 
circumllanccs. Itis htivi i th u the ait of tiu i rmf 
phere in the propcnion^f 1 J, to 1 put J i ft i ^ lu 

pure Hate in man) fubteri intObS [ i ii d i I i bv 

ihe common nime of cheke d rnn liisptmi ttt’duin 
the dccompofiiion cf iniial and ie<»eta* < iL t n 
teimentation. It c<* qofti h i ithrr^of i t 
of cakircojs fe* c s Tti ;lu ’d l>> th r | 

lion of ain ’sr, \ I hUvut 1 / the I ui j i i ) 
Walcrabiotl tncq ilbihwtf ir a' i Un 
cure, 1 1 d under t^t con t i f f th atn )fj r , 
tnl It a qu r s oi coi f i n I j» f t, J 
forms til tfoiCi^Cvnl tuti t [i > u t f n in> m j ! 
water, w vith jcqiuc uvi » i. vUu ju ^ icy f nK* 

ling <ju*l </• 

CL\vir. 

VII [. II,./ Ut, . / {‘ ' ) >c, ). 

Thtsair isdil 11 1 Pi ')* i •> [ v ’ ir«'> ij i ( Alt (tt 
fmell or fulphur"! va fi.oi’- I ’< I oi i ntaiil life, iJ 
rtd c* » tic vcy 1 c coJjufS, it t\ rp;ujih Hiw *, 
bi.t in c< nC( u w th \ ttal uir, u I iii ) wi h a t b ue 
J at t It (anr t ;i ettd' p fitc^ a lefiluc oMul* her. 
It pret faJs abiii t ii ai JiC ful i i $ n rt* J \v u rS 
arc fite'itfd wih u Itcjififa o^a Ct i i 
of fftjphur rind u flainmublc m m the pi o tio i of I paii 
z 



HEPATIC AIR. 73 

or die fulphur^ every fpecics of Ilepaiic indicate a fligbs: 
addity, 

CLXVllL 

liydrocarhonaie [^Carbonated Hydrogen Gat,) 

May be confidered as a modification of fixed ain It is 
inilamiiiable ; it is heavier than atmofpheric air as ii to 
23. It is more immediately fatal to animal life than jthe 
greater number of gafes, and it has the peculiar property 
of communicating to the blood and mufcles a flori j red 
hue. The compofition of this air is 4 parts of carbon « 

] of hydroge.i, and 9 of water. 

Clxix. 

v-o 0th . modifications of the fame gas are alfo 

v'''tced, 

file one coni ains a larger proportion of catbon> the 
. ler a larger ^ jpouica of oxygen. 

CLXX. 

9* VitrioIiL Air, (^Sulfhuric Acid Gas.) 

This/ir has a Rrong.futfocating odour iind acid taficji 
proves fpeedily fatal to animal life. It is not infiam* 
^.iable> and exunguifties combufiion. It is abforbed by 
A-atcr, the folution r^uining the pungent fmbll of the air, 
it renders the vegetable. Colours white. By water it fa 
imbibed in tbe qiiantuy^f 90 tim^s its bulk, and it is not 
expelled by freezing, KK othCr kinds of air. ; . ^ 

This air ii a cpCnpoondof fnlphur and 
ter being in a lefs propartipn than in thp 
with £l certain quantity of caloric. , ' 

Vonail. E 
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CLXXI. 

10. Marine Acid Air^ {Muriatic Acid Gas,) 

, This air has a penetrating fmell : it is fharp without 
being cauHic: it extinguilhes flame> and proves fatal 
to life. Mixed with atmofpheric air« it even excites a 
fenfe of fufFocatibn. It is heavier than common air> and 
as it extinguifhes ilamc» it enlarges it by a grcenill) or 
blaeiili circumambient ^circle. Its fpecific gravity to 
tkat of atmofpheric air is as 5 to 3* 

CLXXn. 

It. Phojphofic Aiff {Vhofphoric Acid Gas,) » 

Phofphoric air has a fetid putrid it en flames on 

coming into conta£l with atmofpheric air. It deto* 
nates when mixed fuddenly with oxygen. It is fpeedily 
deftrudive of animal life. It (lightly reddens tinfture of 
Litmus. It conflils of a folution of phofphorus ih inflam* 

mable air. * . 

CLXXni. 

, . la. Air of Sparry Fluor 9 {Fluoric Add pas ) 

’ penetrating odonr. It is inca- 

pable of irb|»porting combuflion. It is heavier than atmof- 
pheric air. ; Its tonilituent principles are liot aCpertained, 

: CLXXIV. , ' i / V 

Having thus examined* the natural 

and fa&ttioos airs^ and dete^d their ];^idih|>properties, 
we are next to confider ilfeir>p|IIs^tion toihe porpofes of 
sn^icme. Till tbe difcoveries of modern chemiftry, thc^ 

confined fdleiy 'tb the atmof- 
itatelatite'degreel^offaluhnty engaged alone 
of 'p%ddani« '^^Thc 'Srii of the faQitious 
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aki that came to be introduced was the Fixed air, or car- 
bonic acid gas, in confumption and feveral other com* 
plaints. Since that time the labours of Or. Bedoes have 
opened a new field of fpeculation, and the general applu 
cation of this form of bodies in the cure of difeafes hat 
been attempted, if not always with fuccefsi at lead with 
a confiderable palliicion of many urgent fymptoms* 

Of the different airs, we find three alone capable of 
maintaining life, viz. vital air, atmofpheric air, and 
dephlogiilicated nitrous air. 

CLXXV. 

Vital air, when infpired pure, or nearly fo, increafes the 
adjvity of every part of the fydem, and to that degree as 
often to occafion violent and mortal inflammations. By 
giving an ittcreafed rednefs of color to the blood, it bright* 
'ens that of the folid parts : even the liver, the organ the 
lead difpofed to aflune tbit appearance, feems to par* 
take in the general change iodneed by it. That it in* 
creafes the powers of life, it evident by itt rendering ani> 
malt left capable of being drowned or defiroyed by cold t 
that it it exbaulled by mufcular exertion, it ev&eed l>y 
animalt that have been much in motion, foonor Okhaufiing 
a certain quantity of it. When blown into the cellular 
membrane of animals it it found to excite an ooconmon 
vivacity. To thefe effefia may be added its ftrong power 
of irritatipaon the furface when any part of it it denuded. 
Thus a fore immerfed in vhal air, has iu inflammation 
and fmartiug foretieft powerfully encreafed. At the faqie 
time this very efedl may prove ufeful in ulcei9ttt(n||||i^ a))4 
the application of oxygen or bodies containing inijr 
be d powerful meant of core. 

Ba 
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CLXXVL 

'In confumpiion the ufe of vital air has been found 
siighly perniciousj and this in a great number of cafes tri- 
td by different praftioners. The cough is cncreafed by 
•it, the fever bccomei more violent^ and all the fymptoms 
are aggravated. The fame is to be obferved in ailiima« 
« where the ilri£lurc and uneafinefs of the cheft are render* 
ed more fevere> la confequence of its application. But 
in difeafes where the patient has been affefted whh lan- 
guor and debility^ this air has been found highly fervice- 
able. It has been employed in cholorofis with (udden re- 
lief. In coldnefs of the excremitiea of the old and tn- 
firodt it has been remarlcably e&acious. It excites a flow 
*of animal fpirits^ without that exhauftion confequent on 
the ufe of ocher ftimulants. In malignant fever alfo its 
€?chibitioii has been attended with the moil marked fuccefs* 
; CLXXVIL 

From this circumibnee of the hurtful effefts in pht}tifls 
oxygen in a pure flate it naturally opourred* that its 
with axoce in a varied proponion from what 
it ib teboiltinorpbere might correft this hurtfu} tendency, 
.nad rcndiilr^fl on^^the contrary, from the facility of its ap- 
plication to tke feat of the difeafe, a principal means of 
^cure.^^-^Varicus tables of this kind have been formed by 
\j)r, Bedbes bpth of a higher and lower Aandaurd of atmof- 
^pheric. air/ the latter of wh^cil |ias beeu aetorm^gly found 
particularly ureful in confumptioo^ both In retarding the 
{e^gxefs of:the fyznptoms and in aUering the fetor that 
e , Tbtts he has varied the proportion 
lopinxpmmon ftandard to 
higher fealci and mioifited the smote to only i z. 
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in the lower ftalo he has encrcaCil the azote to the 
length of 95 > and the ox) gen to no moic than 5, 

CLXXVIII. 

Next to vital nir the dephlogiHicated nitrous air fatla 
to he noticed, in its ciFc^ls upon the animal fyftem. Thefe 
cAeds are of the mod fingular kind, and eminently dif*- 
tinguifh it from every other chemical agent. Formerly 
it had been fiippofed, with mod of the other gafes, noxious 
to a.iimal life ; hut this arofe entirely from the impurity of 
the gas employed. When pure it is breathed with fafety» 
and attended with the niou animating powers, that pervade 
every part of the fydem. It operates as a mod adHvc di- 
jnulant, every fibre is excited toa^ion by it, a fenfeof thrii- 
fing is produced over the whole body, the mod pleafurable 
fenfations are experienced, the faculties of the mind are 
roufed. A date of high exhilaration prevails. This is 
fucceeded by no langour or debility, but a degree of vi- 
gour rather enfues, and adefire to cxeition which gradp* 
ally, after a certain time, fubfides. Such are its cfFedla 
cither when breathed pure, or mixed with acmafpheric dr. 
In the former cafe, however, it can only be corttioued for 
four or five minutes at a time, otherwife from its high 
dimuUnt powers, infendbility would be induced, for ant 
animal confined in it dies even fooner than ittf* vital 
ft om the high excUemeni it occafions. It promifes, how* 
ever, to be a remedy of high powers in the treatment of 
of many dtfeafes of debility. 

• CLxxrx* 

iThe ufe of the anrefpirable airs has alfobeefia^fm}^# 
and theeiFefl of fome of thefe {hall'oeat be notit^i 

Ej 
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Hydrogen air may be cautioufly emplo)ed, n>\ d vviib 
three or four parts of atmorphcnc air ; of t^is m 1 1- 
ipired for ^ few minutes, the refult is in cafes whc c dimt- 
niflied aAionis required, as in inflammaiion of the lungs, 
with pain, full pulfe, and fluilicd face, that relief is 
in a few minutes experienced. The fame has been found 
equally beneficial in croup, and in the lad Rage of the 
difeafe, as a powerful palliative of phihifis. In general 
it produces at firft a flight degree of naufea. It adls as a 
powerful anodyne in inducing fleep. 

Vi 

CLXXX. 

I ix^d air fhould not be ufed in greater proportions to 
atmofphenc than from to |, In tlrs proportion it re* 
Ifpves philifis, and is particularly ufeful in thedyfpnoa 
iu it attends it. It h'ls even been propofed to ufe it in the 
day> ard the former air, as an anodyne^ at night« Of the 
modifications of fixed air, the ufe of the hydro-earbonate 
requires much precaution. Of all the gafes it produces 
depreffing effefi, even in a proportion of | a parts 
ofateheric Vf, to I of it. The extrefflitiei have been 
chillej^ OR the very firli itifpiration ofit, and this weakening 
tftfi hM continued for long after. 


CLXXXr.. 

To facilitate the spolication ^ this faijea to medicine, 
Hm proper to examine next the methods of employing 
tt>4ia|«f«t«or producing them with moil eafeand convc-i 
particularly pointed out by Mr. 
it Retailed at large io Pr, Bedoes’t elTsys, | 
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CLXXXII. 

Class IL PVuters^ 

Th(. n'xt clafs that follows the con fide ration of airs or 
c’aftic bodies is the waters formerly defined* Tl^cy ro*'/ 
be divided into iiniple watcr^ and Its various impregnations* 

CLXXXIII. 

Simple I! ater, 

Water^ when pure, is tafielefsjnodorou*!, colon riefs, and 
tranfparent. It is 850 times heavier than air, and though 
long confiJcred as an elementary bodv, chemifiry has 
been able to dccompofe it as well as othcri* 

CLXXXIV. 

From this decompofition water is found to be a rom^hl* 
Station of oxygen and hydrogen, and the direft pr.>of ot 
it is brovglit by fobjedVing 15 parts of hydrogen to comw 
buftsoA in a clofe veflel with 85 parts of oxygen, when wa- 
ter is the produS formed^ and that in weight equal to the 
gafes employed* Many other procelTes produce 
effefi, wh^ their principles arc combinei ai|i|)|iga!ii 
feparated* 

* CLXXXV* 

• ^ 

This Said enter* the compoGtion of mift bodies in 

the jnimalc vegfMhle, «n4 mineral kingdoms, ekher in a 
(late of combination o^ ;§mpte mixtnre. Hence the antio 
enc philofo^thery roppdded fbat, eii things were derived 
•fiom water, and they mail Iveve had a veiym^Sve 
view of the operations of natare, for the deW, Slk%etiUe. 
th| ram, the <nnw, and othtV meteors, alt conili i|l4ir» 
and the uametous trihrs of animals and vegetable* all 

£4 



So WATFRS. 

arife out of it. When water i6 taken away nutliiag 
mains but the Mid parn of the globe- Lut even thtfc 
ilifW that the viaterha^ been, at It, i>, the agent en plo}ed 
10 ariauge and d (pefe them irto their prt'ent condition 
into tnc regular diipniition of 0 e materials cf whicli we 
fxod them foimtd, ii u extcofive beds, paralltl to one ano- 
ther. This ihews th,n ti c anangrnicni i« the eonftijuence 
of the difpofition ol the naeteiials from water, an ! wc arc 
tlill more truly fi\ed in this opinion vv!.,n we rtllLff upon 
the nnmeious relids of the produdions cf water, and of 
the (ea which are found in their limta Hence it has 
even been attempted to be proved that water furnifhed the 
materials itfelf. 

CLXXXVI. 

Water, we find, exifts in thiee different fiatei t in that 
of a foHd, as in ice ; in that of a liquid, its moft corntnoft 
form ; and in that of vapoar or gat. 

lit. 

The firft is its natural fiate. It takes place at the tem- 
jpenUhlfe of of F. and the phenomena oblerved in in 
pafiliig into this ftate are ; l . a fenflble prodedion of beat at 
the BttMifflt the teeter paffea into the folid form, which 
fliews the ewape of caloric to eSed; this i a. its being fa. 
voured by ekRofute to the open Hi % and, 3dl]r, Its being 
facilitated alib by the agitation of its parts allowing the 
noie rapid efcape of its calorie. 

CLXXXVII. 

nte vaea n water in the crylialliaed form, and in 
^ttwee of this ibrm it acquires etalHcity. Its ta|le 
afihnM aorp of a faline caoftic nature, and its gravityillf^ 
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le/Tened. As it pafies into the liquid ilate, which is at feme 
degrees above 32, it produces cold by the abforption of ,a 
portion of heat, and hence the pradlice of the fufion of 
ice^ to procure additional cold for different purpofes. 


CLXXXVIIE 

Fluidity, the fccond ftate, is the more common fdfhj m 
which water is prefented to us, and its properties in this 
Hate we are chiefly to confider. This flate depends on 
encreafe of its temperature, by which a confiderable 
quantity of heat or caloric becomes fixed in it, and it is 
prevented "from paffing into a flate of vapour by the 
prelTure of the atmofphere. 

CLXXXIX. , 

In this flate water is very feldom pure, for from its 
ftrong folvent powers, it has been termed the grand fol- 
vent of nature. From the degree of adminurc it receives, 
it becomes more or lefs wholefome to the human body ; 
and we (hall examine it therefore, firft, in its more fimplc# 
and adly, in its impregnated Hate, « 


• CXC, ' ’ 

Pare watei then, as commonly ufed 
pofes, we confider as nearly the fame; a^i|;fal^e£ted,|o 
the procefs of diftitjation, when it is p^air|{|^n the le^ft 
tainted {prvtif ,T/hns jlj^ng, foow, or imin 


at a diAance f^m; honl^ and dift tiled to twc*ihirds^ will 
be fufSaeotly pure for'UDf. piurpofes. ! X., - 

ie vefjr like dialed witei*, if 
diftaiice from houfes ; bt|t ^even it i 
from . hoolcl the fmoke which fettles upon t)Mi§i|pK|r^Ie 
^wafiwdoff* undie&^nithewuer impurei 
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fefs even a Itrong taile and fmelK On other occafions 
the ftaitiina and duft of Aoweis and plants thrown up 
into the air, defcend with the rain, and taint it. Springs 
which are originally produced from rain water falling in 
the higher grounds, and penetrating through the foil, find 
thetrt^aythroughRrataoffand^tillcheyare (loptin theirde- 
fcentbymorefolid (Irata, when they are moved horizontally 
till they come out in low grounds ; and, according to the dif- 
ferent foils they pafs through, they turn out more or Icfs im« 
pure* The waters of rivers and lakes are nec-ffanly in- 
fefted with animal and %*egetablc mriuer, efpecially li- 
irers running from mo/Ty grounds which aic generally 
4 , tinged with a deep brown colour, hy an infecticn of mit- 
ter from tbeputnf^ingmofs or turi. 


CXCI. 

The moft impure uatcr is that of morailes and ftagna- 
ifaig^pools. Thefe abound with large quantities of animal 
*tnd vegetable matter, particularly living infeAs in great 
noWiance, and thofe have given occafion to a midake, 
v(f^1r%lrd tP fpph waters, that it was (uddcnly coovi^rted 
* ^here is an aquatic infeA, which is fometime s 
gt^at nun^bers, b as to give a thickifh con* 
filldiiee furface, and it has a red colour. 

JFiqodi this aaufe has fuch a vptgar been at &dies 
enterlained. 

exen. 

« Thu Akdfteomnion diviilon of water for domeftic ufes, ^ 
ft foA* A water is faid to be hard when it 

dittolye foap, but renders the furface of the foap 
aad it is a tong ^me befdri any of the foagi,^ 
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can be diHulved, ^hich nfvs in the form of a greafy 
£cum. Such waters are unht for boiling vegetables^ 
and it depends on a portion of acid fet loofe« which a£ts 
upon the alkali of the foap. Soft water* again* is the 
oppoiite* or poQefTcs adndYtere in fuch a flight degree 
as not to fhow any of thefe efFe^U. , 

CXCIJL 

From a comparifon of different waters* which are 
reckonfd good* it would appear that water is not reckoned 
hatd if it contains Icis than lo grains in the pound weight 
of chcie mateiials. If it contains that quantity* or a 
little more* it poflefTes the qualities of hard water, ' 

CXCIV. 

The 2d dlviiion of water* containing its various impreg* 
nations^ isa fubjeft of much importance; few bodies* as 
already obferved* are exempt from its afkioil/ ft abforbi 
fmall quantities of the fiinple gafes, and is alfo diflblved 
by them* nor can they be entirely freed from Hf ace 

its ftrong attra^iori for exygen on every occafioii» 
forbs alfo atmoipheiic air* from which it 
ling* and is rendeied alfo lighter on the ^ 

impregnations with the mineral kingdom* ure 
ployed foe the {^urpofes of medicine and 
the term diftinguilhiiig facb impregnations, may di- 
vided into the hot and cold fprings. Between thefe tbeie 
is no very preeife limiu We £nd fprings of all the dif- 
ferent degrees of heat from 48^ to boiling 
thofe not fenfibly exceeding 5S are reckoned cold 
and all the reft hot ones. 


£6 
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CXCV. 

The adfflivture of fubflancet which form mineral wa- 
ters, is very various; but the ariangcment is to be made 
from the predominencc of one particular ingredient. 
Thus they have been divided into the acidulous, faline, 
falphtireotts, and ferruginous waters. 

cxcvr. 

AciSulous Waters, 

The firft clafs are thofe in which the carbonic acid gas, 
or fixed air, is moll prevalent. They are known by their 
brifkoefs and pungent acidulous tafir. They boil with 
facility, and afFord bubbles by fimple agitation. They 
redden alfo the tinfture of turfolc, and precipitate lime 
water, and nlkalioe fulphurs. This quality, however, they 
difcover becomes very foon loft, the carbonic gat flies 
olF, and the]r,;eis preferved in perfeflion with great diffi- 

enlty. / 

‘ - ^CXCVII. 

t Att fach waters, befidea this predominance of carbonic 
gt^e,Jb|pffefe alfo always more or lefs of an alkali, and cal- 
OflrMuearih ; f ftd from thefe ingredients they are found to 
aeqmlii^iis degrees of temperature ; hence they have 
ltedB>|i^e^ iito two orders, of the cold acidolotis, and 
a|kalii» liters, and of the hot or thermal, addnkwa, and 
iwalioei waters. 

CXCVUI. 

Stbnt Waiett. 

‘ire thofe water* in which a neutral fait is 
'iii«ft^OOnf]dcaoas, and this th^y fhow by aAtng ftrongly 
•tt the human body m a purge. They are to be regat^lcd 
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therefore as falls fufpende i by a natural lolatlon. The 
falls moft commonly tound in fuch uaterb, are the Epfom 
falt> the marine fait, and calcaieous and magmfi in muri* 
ales ; but the pnportionand number of thefe vary fo much 
that they admit no dlfiD^ anangemenr. 

CXCIX. 

Suljfmeous Waten, 

The 3d clafs comprehends the fulphurcous waters, or 
thofe which difcover fulphur to the fmcll, and alfo 
have the property of difcolouring iilver. Th's fubflance 
is found to cxiftin them in two Rates, either in the form 
of fulphur ated hydrogen gas, or in a folution of allcalins 
or calcareous fulphur, and they may be divided into t\\o 
orders correfponding to thefe diflerent Rates. 

CC 

Ferruginous fTaten, 

This clafs is the moR numerous of all the tnio^ral waters, 
and in it the ferruginous principle, or iron, predominates. 
From the manner, however, in which this folutioi^ takes* 
place, ferruginous waters are divided into three orders ; 
I R, The martial acidulous, in which the miOeraiil diRbived 
by the carbonic acid i 2d, The Ample martt#!* in which no 
eitcefs of acidity prevails to deted this folvei^t 
The fulphureotts martial, in which is contained the fulphate 
of iron. The impregnations of this clafa are not confined 
to the mere fointipn of iron, but they poflfefsairo an admix* 
ture of calctreouf and faline matter, though their principal 
medicinal property depends on the iron. 
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CCI. 

To afcertain, with preciiton, thcfe principles in mineral 
waters I various celia are employed, and the manner ofap* 
plying for this purpofe the moft common of them, we ftiall 
profecute in the order of the arrangement. 

Im Acidulous waters are detcdled by an infufion of 
litmus* which turns the water red, and aft»n\ards^ 
when boiled, returns it {o blue, or by paper fi lined in 
litmus, which is reddened when wet, bat becomes blue 
when dry. 

2. Saline waters are difeovered by torning (j rup of vio- 
let green, which thus Aiew^ the picience of an alkali, and 
calcareous earth is detc^Ud by a iolution of lead in nitrous 
Ufid, which the water immediately precipitates, fo as to 
produce a muddinefs 

3* Sulphurous waters are known by turning infufion of 
litmua red, and by blackening poliihed metals. 

4, Ferruginous waters are difiinguifhed by blacking 
infufion of galls, ^and the djfiolving acid is afeertained by 
obOsr^ng; <|fb<ther it produces its effect before or after 

k ^ ecu. 

8u<A thdn if the compofition of water, and its principal 
irapreknaddns in its fecond or fiuid form; but itia prefent* 
ed aifo in a 3d fiate* or that of vapour, when it acquires 
new properties difiinft from what it difplays in its two 
other This form or \apour was already coitridered 

efi «« efiTefl: of heat, and it is evident that n 
true miration of water is every where carried on at the 
fiirface of the globet Thus it is raifed by the heat of thq^ 
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fun ; in that form it remains fafpended a certain time in 
the atmofphere, and afterwards falls down in its liquid 
ftate under the name of dew. By this means the atmof- 
phere U freed ofthefe combinations, which by their cor» 
ruption or developement might render it infectious, and 
hence alfo the unwholefomenefs which is found to attend 
the evening dew. To this cau(e is referred alfo the Iprm- 
ation of clouds in the higher regions, when in confeqaence 
of cooling or com predion, the caloric feparates from the 
fintly divided particles of water which formed the bads 
of vapour, and which now approximate to return to the 
liquid Ibite and defeend in rain* 

CCIIf. : 

Waters are a clafs of bodies of the firft importance in 
medicine, and they are equally important to the prefem* 
tion of heahh,as the obviating difeafe. ^ 

CCIV* 

Water enters largely as a condituCnt part into aU aniaitl 
and. vegetable bodies, ft forma the folveht of ba&ii;g;|tff 
the fluids of ei^ery living and organized texture, 
poition ill the hnimal fluicis is rated at 
to i«8, ‘though' thUijuianmy will no 
eircumflahue^'6f^lthe{'hi^i^^^ of the animal,' 'It 
alfo at all fiinet ithe KaR aiillmalizcd part, while ctrUalating 
in the fyflei^;; Hehco the Idfj of it is edieft f^pportpd, 
and alfo of ,ih^ 
feem. paftfcuii'iijr' fets renaovalfrom th'f 

Tbefe are the perrpiifaiti(on®l uriiic. The foridetSWllta 
natural ftatCif cbhtaiua^l^ityr but \ivater> with a (mall pra« 
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portion of falt| cither to the tade or fmeli, and only under 
an encreafcd aftion^ does it acquire feemingly an ani- 
malized date^ as difplayed by its peculiar odour. In the 
excretion of urine> the proportion of fimple iivater is alfo 
great, and rated at about rl» though it is more 
liable to variation, froiei different circumdances, than the 
former. Thus water is the principal folvent for all the 
alimentary matters the body receives, is the bafis of all 
thefecrecions and excretions it performs, and enters large- 
]y as a condituent part into its general fabric. 

ccv. 

The firft effedl of water we find to be facilitating the 
procefsof digedion, by holding in folution, and conveying 
in aform fit to beaded upon, the materials of folid animal 
, food. Along with this it forms alfo itfelf a neceffary ali- 
ment, and retains the due proportion of folid and fluid parts, 

: neceffary to the prefer vation and well-being of the fydem. 
Dilution, therefore, though not neceffary in a great degree 
iU lhsmauhs pofleiSng much afUvity or tonic power, is 
I n^ceffhry where the powers are fomewhat im|)atred, 
the chemical adion of the contents of the 
and^'as baflening their paflage into 
Tliat a certain proportion of it lowever 
‘for the due performanfie of the (cveifl fecre* 
‘ tiMs and cxcKtioM cannot be doobtedr Md'anexcer$ 
ai(Ul alway* be leis dangeront than the teverce, eTpecially 
rMh^' w^ confider that the animalAaidi are gradually be- 
unfit to reznaia in the^iniiyi find in order to their 
, ii^p|l)i£^etopvai they requit^Uja'iinely fubfiltodoa or fop* 
. jtiyl ' To axamioe the fnbjcd h^ver prepay, the aa- 
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nue of the food and Hate of the ilomach deferve to be 
attended to, 

CCVI. 

In ali cifcs of thin Watery food, it is dear little dllu* 
non is renuncd, and where the food is not of a very fti* 
mulant kind. Eience vegetable food demands lefs of this 
beverage or folvent than animal- Animal food is alfo iia** 
blc fooner to thefe fpontaneous changes which render 
7t unfit to be retained^ and its excels of nourifhmenc 
lequircj alfo its quicker exit- 

cevn. 

'i'he Rate of the flomach is an important confideratioir 
in the choice of aliment. When weaknefs prevails in chit 
organ from any caufe» dilution is of great confequence^ 
and this dilution Ihould even confiR in a previous prepaid 
ration of the food in the liquid form» fo that lets aAion may 
be required in alfimilating it. 

ccviir. 

As a remedy in difeafe, the ufe of water is equally im« 
portant as in health. In acute difeafes an excefs of 
foltuion is always of the firR importance. It is 
liarly marked as a cbaraderiRic r>mptom> by thd thirib 
that attendfi and if is generally defired of tht lowell 
temperature that can be procured. In dwelling on this 
fubjeSy therefore, the quantity and temperatuie arc the 
chief points to be dcfcanted on. 

. CCiX. 

In all cafes of acute difeife^ both folids and Aniif are 
equally aff^ifilcd.^ The entreafed force of the folids re- 
quires a fupply to keep their afiiou from being hurtful and 
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this fnpply bell afforded by water, for It aifo bertov\* 
the nettifary fund to prevent »he morbiJ lla'e the flai<^s 
arc under thi: aflion liable to affiimc. By a proper fopplv 
of water the febrile adion will be leflened, the proce(> 
of perfpiration reflored, and the encreafed heat connefud 
with itf ob(liu£lion diminilhed. Nor is there nny danger 
of that teniporary plethora, which has abrined fome 
writer*;^ unlcfs the water is fuddenly thrown in and where 
of coorfeit a6ls on the ftomach alone. Where large dilu« 
tion is to take place, it fhould always be done in diiided 
dofes, and its aflivity ihouid be even encreafed, or the 
paiTageof the fluid accelerated, by its jonflion with fuch 
mild remedies, as will give it a tendency to pafs off by. the 
excretions, 

ccx. 

The temperalore of the diluent is equally important, 
as its quantity, and the degree of cold to which abater, ti* 
ther as a drinker a bath, may be carried, is in direft pro- 
porticha tts the degree of an«mal temperature above the 
oataral ftandard, and this again is proportioned to the vi* 
giaoVt^f the body, and xo the ftrength of the difeafe, 

the power of the ftomach is ftrong, the degree 
of' be greater, which will encreafe the force of 
the extreme vefleh, and occafton a freedom 
of perfpltation to enfue, while io order to sake advantage 
of this circumflance, the cold ftage of fever iliould be 
avoided, and this ic^aflion attempted, during the hot fit. 
fot in the cold Rage the ddution ftioald be Hot, and in the 
fweafIdtSI ^ tethpefatuie. 

’-t" eexr^ 

In ii;brofli« dircafe*, the ufe of ‘WMer U of equal benefit 
M in the aentr, and for this parpofe it is neceilary it^ 
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fhould be choren ai fbrt as poffible^ and as free from ad« 
ventitious mixtures. The eftefts produced by the ofc of 
bard water have not been fully afcerCained ; they have 
been fuppofed indeed as the caufe oif calculous complaints^ 
though this is by no means fufiiciently ellabliflied. In 
conGdering water as a drink, we are to judge of it entirely 
by the degree of its folvent powers ; and on this idea, foft 
water is certainly to be preferred, as all anirnal, vege- 
table, and faline matter is eafier diflblved by it out 
of the body than by the other. Indeed in many in- 
ftahces hard water is known to produce dyfpeptie fymp« 
toms in them that pofTefs an irritable Rate of the Aomacht 
particularly women and children. 

ccxii. 

* ' 

On tbefe accounts the Tofcer water is to be ufe4 is a 
tnediciuei and it will be found particularly ufe/ul jt]! a$ec<f 
lions of the ftomach an^ bowels : thefe compti^inta otigtnate 
for tb*e moA part in irregularities m . diet, partij^^rl^ 
from e^cefs. Though abAlnehce is, in many cafesy .^e^ 
proper remedy, yet few patients can beToond capji^ pf 
fubinitting for any length of time to Arong'prtvsit|pf pf 
accuAomed indulgence. loplace'of it, 
can be fubAituted fo ufeful as a proper 
as they correct the eau/e fr<)ra which the difeaftf p#ol^ 
as far at e^i^/be done. The cdnAant and babouiti 
addition of a laVge quantity of water, in divided dofes, it 
therefore ■ttibeA prefdt»iption tbatcah b« b<fered. ^ It will 
remove the idSeA Of exeefs ibf a)isnent, wdl too 
great Aimulua; Mj^es 

behind. €||her r^^med^<^}l be alfo found aWys rendered 
more foccefifuli by Wing joined with it. 
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CCXML 

Nor is its temperature in this cafe to be neglefled. Tn 
all chronic difeafes it (hould poiTefs a temperature nearly 
equal to animal heat< Delicate and irritable ftomachs re- 
quire this, in order that the procefs of digellion may not 
be interrupted, and the weak aflion of their ftomachs rather 
impaired : a pain of ftomach, the eftiefi of crudities, is 
often entirely removed |jy warm water. 

CCXIV. 

The good elFeffs of fimple water drinking have been 
long oblerved on the duration of life, and watcr>drinkers 
have been proverbially regarded as long liveis. The per« 
nanence of their health, the regularity of their appetites, 
and the force of their intelleftual powers, have all been 
eircunftaDces taken notice of and defeanted on> 

eexv. 

But the nfe of water, externally applied to the honan 
^an», k equaliy beneficial, under certain circqmSancet, 
as its internal exhibition, and this includes the fubjefi of 
cold and warm bathing. 

eexvi. 

Bjrcold bathing is underftood, the application of water 
to thefnrface orikin, in a temperature much below that of 
the animal heat, and in this degree it is an agent capable 
of producing Very powerful effefls on the fyftcm, and 
from the temperature alone thefe efl^ds of it arife. 

CCXVII. 

The falutary elTeAs of cold bathing confift entirely iti 
the power ofre'aAioo the fyftcm pofleiTes, or in the degree 
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of returring vvaimth which fucceecls the firft (hock or 
fen(atiun of. cold. Beyond this period it (hould never be 
continued, whether ufed in healthy or as a remedy againft 
difeafe. This lequirea to be particularly kept in view, as 
from the power of water in conducing heat, a continu- 
ance in this cold medium for any time rapidly eahaufti 
the powers of life. 

CCXVIII. 

The exertion of fwimming ftrongly exemplifies this 
fad, which in this climate can be employed (>nly for a very 
Ihort time, while in the warmer climates, where an encreaf- 
ed temperature of this medium prevails, no fucb debilitating 
cfFeft is ejiperienced from it. 

CCXIX. 

Peculiar habit or conllitution efpecialiy of the furface 
has at times a material influence on the application of this 
power. Thus the elFedl from the degree of temperature 
and the date of conllitution will be counterafled by it, 
and this is llrongly difplayed in the attendants of cold 
and fea baths, who remain for hours under its tmpttilion 
without feeling any hurtful confequences (rom the dijpoi* 
nifhed temperature. 

eexx. 

Sympathy between the external and internal furface, 
is alfo another circoroftance that regulates the effect pF 
the cold bath. In the delicate and irritable, this fympa- 
thy produces the mod uneafy fenfations when the water 
reaches the level of the domach ; and in order that it may 
be' endured, every precaution muft be taken to reader 
the fird impreffiOD in fueh cafes as flight as pplSble, tiU a 
full immerfion has taken place. 

6 
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CCXXI. 

The changes confpicuous in the pulfe dsfetve alfo to 
be noticed. An irregularity and quickncfs frequently 
enfoe, previous to the immerfion ; when the latter has taken 
place* the pnlfe becomes flow* regular, and in general 
fmalliind this continues* and even ercreafes folong as the 
immerfion is perfevered in. 

'CCXXII. 

The morlfid aft'eSions to which this remedy is appli. 
cable* are numerous. Late experience hat proved its 
fuccefs in the cafe of fever ; and as an excefs of heat and 
dunimlhed perfpiration are the leading fymptoms of this 
difeafe* its application* under judicious regulations, cannot 
fail to be of the molt fovereign efficacy ip counteraAing 
thefc fymptoms. 

CCXXIII. 

Thechief regulattont to be attended to, are 

1 . That the heat be fieadily above the natural flahd 
ard. 

a. That it be applied during the hot ftage, and when 
no ehillnefs prevails, and 

5. That there be no tendency to perfpiration* as ihew> 
lag i relaxed* weakened ftate of furface. 

CCXXIV. , 

The fuccefs of this means of cure, is difplayed by a 
copious and general difcharge by the &!n* attended with a. 
reduction of the febrile heat, and of the ftrong marks ‘W 
the K*a£Uon of the iyficm. 



WATERS. 95 

CCXXV. 

In chronic difeafes the ufe of this remedy requires even 
ipore'caucion than in the acute, and here it is its tonic 
power alone that is called for. The chronic difeafes in 
which it fucceeds are thefe, of fimple weaknefs, languor or 
nervous relaxation, where no permanent obftrudmtic^ 
any part or vifcerat difeafe is prefent. In thefe, if the 
degree of temperature is proportioned to the power of re^ 
adion the conftitution pofTeites, the befi cffeAs will 
this remedy. - . 

ccxxyi, / 

The tepid bath, the 2d external form of this applica- 
tion, is not fo common ip this country as the cold one. By 
ic is ttnderltood every degree of temperature above 9a, ^ 
which the iicin can. bear. It is a fafer remedy than the . 
cold bath, and is particularly adapted to weak and irritable 
conftitutioQS, whom the (bock produced by enfd immer- 
fion wppld everpo^er, anti who at fp have not the vigor of ^ , 
habit decelFary to TC-ai^bn. / 

ccxxviL 

The difeafee to which thU . ^rin is beneficial, lire' 
equally ntimetoua |s the ;; 6 tb^. To conipIatoa.|iirtli;«i4^ 
ilomach and bowels |t is well adajsted, and colic aDd.^aj^. 
tellinal obih^ioos are powerfully relieved by it» Nor 
has it .lers;idi«^j|.in affefUoiis of the flein. Wl^ere the . 
perfpir^<|^|^|[iifcked, or any organic dprangeiBent pro* 
dpced, in .j|^^|^Di^,;Of its r^axing influence. If not 
curfflg, it prj!|^^|l,t.^e way for the afe'of renedioii. with 
fuccefs. In tbb difeafes of children it ibraaa ufefal and 
fafe appHotl^f as the fynipathy between the Alui, and ali* 
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mentary canal prevail in them in a high degree, and 
difeafea in them are generally lodged in this lail fituation. 
In all dU'eafes attended with a lofs of nervous energy, it 
forms a remedy of the firii importance. Hence its utility 
in palfy and all the modifications of this maUdy, 

CCXXVIIl. 

* Tbefc form a few hinu on the general application of 
wn^pr to the human body ; in health, as a folvent and 
conftituent partof the fyftem ; in difeafe, as a remedy pow- 
erful in removing irritation and ob(lra£iion efpecially where 
confined to the firft paiTages, nor is its external applica- 
tiouj as we have feen, lefs beneficiah Laying afadc then its 
fimple ftate, we are to examine its various impregnations, 
and the fuperior efficacy it acquires from this fource : in 
doing which, it is proper to confider the principal mineral 
waters in ufe, according to the arrangement formerly 
made. 

CCXXIX. 

Mahirn Water^ 

One of the Gmpleft of the acidulous waters is the Mai. 
Vero in Worcederfliire. It is particularly ufed as an 
external application in ferofutoos affe^ions, and cutaneous 
difepfes. It is alfo uTeful internally in cafes of ulceration, 
and heAic fever. 

I'he effefts of this water at firft are fome degree of 
drowfinefs, vertigo, and pain of beat, which foon go oil', 
and may be haftened by a fiight purge. 

'The operation of this water on the bowels is ancertatn. 
It hovvever produces a flow of urine, and an encreafe of 
appetite. 
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ccxxx. 

Br^ol ff'gter. 

A more powerful addalottt woter if the Briftol hot w«|l* 
Thefenfihle effeds produced, bjr it« ore *t firfi a geode 
glow in the flomach fueceeded bjr a flight degree of htad* 
achaod gtddineTti which foongooflf. By im conttooed 
ttfe. die flow of nriae h encreaM, aod at the fimw dmo 
the Ann it kept more pwfpirable* and the appetite #b^ 
general health ate improved. Theeflhftaof^iawatei'Oii 
the beweli are by no aman* eonftant, bntia general a tea* 
dency to coftirenefi arifet from their ufe. In taking them 
the qnantiQr flionld be limited and never carried tihtwi 
to prodnee oppreiEon or weight at flomach. ' 

Ttua mineral haa been celebrated in a variety of tfllbr* 
4tt$, and moth of it* fnecefi feemi to depend on Ite an* 
creiffod teinperatnte. In pulmonary eonfumption it b 
chiefly nrefnl in alevinting the fymptoma of he^ct ud in 
or^er M pradpce im e%dh It ntgaite* a eodflderable leoetit 
oftIWe.' j 

C0XStXt, 

Mtahtk WMft . 

Is left powmfal tlien the Briflol pad thiefly ufed inter* 
nafly from iti mild tamperhtnrm ba* nothing partiahUi/ 
befidei to rtcommehd it. ' * 

CCXXXll/ 

Biutton watff i« empleyii jl|rgely hath for eatternal and 
fttternai ofe. The analyfia qf fhews the ptefhnce of cao 
bonic acid, bet more flarooglyofanoticga*. A> an inter* 
nal mediciee it poflhflhf great adifity and qf CQurfe fncceft 

Voi.III. F 
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whoie body rendering it warm and onfioous. It ii wdf 
Aiited as a bath to the dolieato andirriwbte, by nock 

cold cannot be cndored, and wber# ^ degree forded 
by the Saxton watdr i« yet tt (ydnnce tt- 

aSion which rorms a falntary eStii of we Sdt 

its ttfe has been mere patdentarif eonlnjiA' nsM ^ 0^ 
Hmbs where a iofs of alUon feij,flitiptt^«* bfjjbnn 
Thus Chronie rheamndikis^uch^benefllm i^‘n|d ^ 
nay aRerwards be (fieceeded by nolbnbla^ti)s''4f W 

«f h Ibwer tpnpbtatare; 

ccJfScxur. 

$ati flfWrrs. 


'ine aant waten been been more celebrfM.tjlMh ijbdl 

S Mt WhenfirftdfMtniheyareqmtechtri^dedl^^ 
% nnujl igiAtin bdthbot any bobbies or dumr (j^jipedlh 

MMtofei^ercence. oiy^btgMn tiin opelHiMplli 
#Mifa!n<{ahesinfeMibht4A^^bii^ner^ 
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therefore been more e:cemtned and commented on than 
ino/l others. This water» when drank frefli from the 
fpring, has in moft perfons the effeft of quickening the 
ipulfe, inereafing heat^ and exciting the fecretions* Thefe 
fymptbms enfoe foon after i a ufci and with certain habits 
leave for a coniiderabie time an evident proof of its 
conttnolng nature^ and of a pecnlur ftimolus excited in the 
nervous fy/leoi* It poffefiTes alfo a ftrong tendency to 
pads by urine, and by thtttiperatton of it, it is fuppofed to 
have a faiutaiy tendency. On the bowels its effetts are 
uncertain ; but in general a coftive habit is the confe* 
qoence of its ufe as of moft other remedies whofe sfllon 
is determined to the kidneys or &in. When proving be-* 
neftciali its firft effeds are to excite there a pkafing 
glow, foon fucceeded by an inereafe of appetite, exhi-* 
laraced fpirl^, and copious urinary difeharges. Where 
the tevetfe of this enfues. and fever, head ach» and fteknefs 
arife frOm its ufe, the continuing u is not advifable. 
But the external application is often of more fervice 
than the internal exhibition, and where it pofBffra a 
preference over common water of the fame temperature, 
this'may be afbribed to the greater equality of temper 
rature which the natural b^tb pofleftes over the artificial, 
and to the conAant aqueous vapour in which the patients 
afe kept immerfed. 

CCXXXIV. 

The difeafes for which this water is bad rccourfe to. aie 
numerous and important, and it is generally drank as 
welt as externally applied. In all cafes where a gentle, 
gradual, and permanent ftimulusis required, it is highly 
proper, particularly where nothing i$ to be apprehended 

a 
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from ihc temporary fever it creates. Htncc in i)l a*^ \e 
infiimmatnos tt Is jullly Condemned. Chronic dileafe't 
iorm in genctal the field of itv fuccefsAil adion ; and of 
thefe in none is it found more beneficial than m chlortfis; 
and Its external ufc in this cafe favours Rrougly its etJicacy 
as an loteiml medicine That d-bility, the efte^^ of long 
rcfidence in a warm climate, and wh th produces obflruc- 
tion in the biliary fecretion, ind an impaired date 6f the 
funfllons of the (lomach and boweU» recedes general relief 
from a courf- of the Bath water ; and on the fame principle 
jaundice is often cured by it That chronic date of 
weaknef which fuccecds condituiional difeafest and is 
attended with lofs of motion^ pain, and various nervous 
fymptoms« finds particular benefit fiom this remedy. 
Hence it is the general refort of the gouty and rheumaMC 
patients* when tired out with the ineAcacy of other 
inedieines ; and in this lad dage of dife^tfe they certainly 
often derive fiom this water eonfiderable advantage. In 
all dtuationi indeed where warm bathing is urefurl* or 
where a tepid diluent is beneftcialr the Bath waters rate 
high in edimatton i and therefore in cutaneous aSeflic^tr*# 
bypochondnafis, and many other nmnaf toaladiet^ their 
nUfeaei has been long eftabliflied. At all times they 
require a proper and fair trial* nor till long perteve red in 
can fticcefs be expeAed. This is indeed gradual ; and 
thqy even require at times an intermidion of their ufe* 
which (hontd be refumed and pccaiionally dircouunued * 
ai ctreumdantes indicate. 
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CCXXXV. 

Salini Watses. 

£lg/m JVattr, 

Tbii water U traafpotent and colourlefs ; and after fome 
tifflf leaves a bitter faltifli tafie ott tbe tongue. It does 
not l«Ie by efTpofore to tbe air } and* on examination* i« 
Ibond to contain aboat $ drams i fcruple of refidoum 
to the gallon. -Thla tvGduom contains about j of 
llblphated tnagoofia. plxed with a few murlats of lime 
sutd magnefia, ^nd tbp reibaiDder is felfnite. A half 
of water* therefore* eonteiot lefs than a fcrnple of 
Upfom fait. This water is well adapted to that nneaftnefs 

ftojgaach wbieh Is attended, with pain* tightnefs* and 
Indigefbhn. H is alfo a orefit! 

afjtf'tvhwia^t ipsAfl(« »» about to depart in 
, 1^ feRiafe* hhalth becomes irregular i the ufe of thia 
water it ameded with the beli confe^oencet. In the 
dkfne wa/'tbey are #fcfti| to the f<ldl(hl*sy ehd pletll|(Miic, 
'who havet turned the pieridiaa of life* and bB thofe ^whbfe 
V^ftto is loaded r^tb impurities, and fbewa » fhc^titie 
4aj^t* «r whftC hai been lermed fo. 

CCXXXVf* ' 

Of tbe fame nature with the B^om water are a v^ty bt 
iTaKne fjtfiogs in the neighbourhood of l,ondon ; b'nt from 
the fto^oefs of^heir faiine^rineiple they are very uncer* 
tain in their operation* and they require to be taken 
> largely, to render them effodoal ai'purgativei. For thia 
reafon fea water ii perhapt preferable to any of Uieai. 
CCXJfXVll!: 
d«a iilW. 

$ea water* It fome dtftanrh froth Uhd* la in i^f^iraaeo 
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^uite clear and coloorlefa, of fmell, and Ihevia no 
marks of any iinofoal quantity of air of any kind. To 
the tafte it is highly fait, naufeous, and bitter. It be- 
come a foot! fulyeft to potrefa^don, and this probably 
from the folution it holds of atdfflal and vegetable mat- 
ter. In regard to tempetature, this water is math moiro 
nniform than any inland water, and as comtoonly ufed by 
us on the coaft it is never lower in temperatnie diaO' 
40 in sidnfer, and never rifes higher than in fmtt- 
met. The proportion of fait H »« felttiion vaster 
in Offbeat placet ; but in genera), on our coaft, it is 
of ks weight, and its fpeciftc gravity Js t.oaSqf Ita 
foanpofttiOtt it ainriated Ibda, In the projwdon of fteie 
thfde parti, murlated hia|neiia onn pari, iifA fulghtitaced 
li^O In a ^ (mailer proportion. “ ' ' 

ccmviir. 

One of Use prfneip^ eShiftis that fucoeeds taking t>$ 
(alt Water, is con&derdsla thitft, and what it peculiar tm 
itt e^tatimi fts a ptugative is, thhi it tnay be coiHdnnei ‘ 
Ibr t lengdi of time without tnech debilitating thir 
(yte». It is nfed in all thofe dilbalei whets (ahno 
waters are ptefcribedt but its external application la 
ntteh more extenftve than it< internal exhibition. 

CCXXXIX, 

In being employed as a bath, the.fea is baneftcial in 
all thofe fituadoQf where cold bathing is admiffible, and 
that is where no general inftammatory fymptoms appear. 
In>thefo fttnatious it difplays a eonliderable ftimuias upon 
*the fnrfsee, and this flimnios may be incrcafed when 
necegary, mther by mechaniaal means, as daftiing from 
a heigktti Or 1^ incieafiog its temperature. 
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CCXL. 

One of the difeafei for which fea water i^ principaH)> 
employed is fcrofula in its varioes forms. But its go d 
cffcAs are confined to the firft llage of the inalady« and 
before hcAive iy mptoms of any kind have appeared . Both 
the topicalf as well as internal ufe. (h)uld take place in 
fueh eafes t and in this way both its difeutirut and healing 
potters will be apparenh But whenever fea water » at 
all employed intemallpr it ihould be made to produce 
evhcuatioo, and H ftcwtd be perfevered in for a length of 
time i for it is only by pltjOnce and perftvercnce, in many 
eaies« that it prom (itceefafcl* 

eexti. 

StliKtr 

Sel|Mr w>^ l« a faUite miiieral» perfeAly cte» and 
petliM^ds and of a fparitUng nature* It is fomewhat 
psmgeni Id the tafte* and ii geatiy faBac and alkaliiw. 

i d pvageeby becomei (boa ktft by keepiag (i* and t» thii 
nciyi i» alkaliae lavor inenetfiea* From die aitalyfia of 
tide water a faperabtmdance of caibanie add dUHagpiAwa 
bt beaee ittaddelotte ttfte, and it fdoa potrifieiii and 
becomes fetid (a the open air. The edefi of this wateri 
when drank in moderate dofee, is to raife the fplrita and 
jneteafe the appetite i and though no way determined to . 
the bowelsf it (hews a Itiwng iadaeace ai a diuretic. The 
reputation of the Seltaer water has been very great in a 
variety of difcafiee. It is edeemed particularly fcrviceable 
in fume aficAiona of the longSi tad in the hefik fever 
that attends them. It is highly ufeful in cutaneous* 
dtfeafei. and in various derangements of the alimentary 
canal. It ha* been likevife highly coaiaended kdifeafes 
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of the urinary organs, and the relief it gives them in 
often moft remarkable. In bypochondriafis it affords at 
leaftt temporary alleviation, and removes the uneafineft 
and fpafmodic Hate of the iirft pafiages often experienced. 
Lefs precaution is neceffary in the exhibition of this than 
of any other mineral water} and as it is alfo recommended 
for a fenfiblc tallc and an agreeable flavor, patients are 
readily induced to go on with it for any length of 
time. 

CCXLir. 

tnrupMUf, er (Jlmlshatt WaStrt. 

Iron is the chief metallic body held in folotion in watry, 
and it imparts very fenfibU tjnalities to the fluid dir> 
folving it. Of the 'Ghalybeate fprings one of the firff 
and moft celebrated is, 

CCXUll. 
rmUmigt mib. > 

This water, when taken from the ilftring, is quite 
eolourlefs, clear, and bright, having no perceptible fiaell, 
•0 the tafte it it flfghdy chalybeate, and by no means 
difagreeable. On fiaading feme time expofed to the air, 
ic furface becomes covereti with fcnia, and it hat loft 
ha chalybeate property, which (hews the carbonic acid the 
«anth of folbtiiOn. 

CCXLIV. , 

The ufe of chalybeate waters, in the cure of difeafys, is 
a fubjefi of the ftrft importance. Soon after taking a 
moderate dofe the pulfe is raifed in ftrength } the pa- 
tient, if previooily chilly qpd pale, feels a certain glow, 
occafioned by the IhcKafed circulation, and, by proper 
perftyt^ce, the appetite is dyengthesed, and the fpirits 
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improved : and this improydment takes place in various 
degrees, according to thp conAitutipn oF the patient, 
pit the firR u<h» however* of chaljrkeate waters with 
imany a nuipber of unpleafant fenfations arife, as naafea 
and dcknefe, pains of i!b<rprsEcotdU| heavinefs of head, 
and feeUeneis over the evbole body. I'hefe iVmptoma 
being merely temporary, feldom require much attention, 
as they yield fo foon as ipy increafed occreiidn tal^ee 
place. The ^i|^^(|Mhwnhelybeatei is to blacken the 
fames. whici^MiM^^ Mow. to prevent any 
gronndlefi 4vm effba ofcMly^eatea 

h the prodddion of dbllleii^«s\wblch ihiOol4 M par.. 
•ticxdm'Iy prevented, ^i^ere fueb meten^agree,' an iia* 
maibd diihhtrge always comes ba dndeft^their ufe t wnd 
: tbie either toniifts in a difeherga Of orihe or in a vety 
perfptrable Mte of iitrface. 

CCXLV. 

The general Operation of ebaly beaten Si to inereafe the 
; power of tbe feCtetoiy fyflem ; and th'hi lakes pla<4 la 
I that gradnal and qn<form manner which is SttenEi^ 

I a permanence of llimulus that no may attends the'bfe of, 

! other remedies. Debility and lixity of fotid are thb' 
dhief indicatiens l^r tbeis nfv. and when no markli of 
, brgaafp^difimfeapleitrtoeonntetaA tbe fueeefs of th^ 
^^ralto. Tbnt in the.VaHoa# ftiftes of dyrpjg^da, the 
1%!: of chalybeates is of eminent fervice where atony 
? forms dte foorce of tbe malady. In th^dHeafes of the 
fern tie fex they have acqoited the fame repOtatSbiis par* 
tlculatly in chlorodv and to iMtdebillty mhIcbjkpMn 
the caufe of abortion. 
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CCfXLVI. 

Such it the general e$e& of chaiybeates as powerful 
tonics. They nre fopetior to moft of the medicines of 
this clafs* bat in their exhibition a proper dircrimination 
it required. It it in weakneft chiefly, without local 
derangement, that their fttcceTs is confpicuou*. 

CCXl^VJt 
S^a H'mr. 

One of the moil powerful <ibUybaatra i,(^tbe Spa water. 
It IS a chalybeate in which ibemulriilidb it m exiteft* 
and it it therefore ftrongly ft remains longer 

unaltered by the air than any of the other tnineral 
waters. It is alfo fatsi to aqoatib animats, which marks 
its Rroog carbonic impregnation. 'The fenflble elTejlai 
of this water are more iltmolant than any of tbeie hitherto'' 
defcribed, and from the commencement they painfnlly 
aflkfl the head, and produce fymptoms of venrgp. Wnea 
taken in hot weather, end in a full draught, this amounts 
10 e^ual intoxication, and fometimes contionei fOr half 
en hour or upwards at a time, producing the fame date 
mt arii|ils from the ofe of ardent fpiritst but differiag fo 
far as not being' fttcceeded by the fame debility. ThO' 
tegular determinations of this water is to the kidneys and 
Iktn ; fometimes they afle^ every fecretion, and not unrr 
frequendy the bowels are powerfully affcArd by them. 
They readily qnemfh third, and prove nfefai in vleeratiOnB 
of the throat, the effedl of relaxation. In increafed dif- 
chargra front the pHnary paflages they give matctialt 
' relief iq removing pain and irritation, and thus they 
contribille to die redbration of a healthy dtte. In all 
fcxtul Ue efleft of debility, they aie h.ghly 
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arefal , and in the fame wa/» in all confequeiices of pjc* 
ceding difcale, wherever feated, where thefe conf&quencei 
nre the mere elTea of rtlaTatton, the/ produce a ilate of 
tone and vigour. On the fame pnnciple, whertter an 
InSamitiatory hUlnt prevails, or local congeftion is pie 
valent, their ofe ii forbidden. 

CCXLVIlt. 

Pynml IFttttr. 

Thil water, when talten from the fpring, ii quite clear 
and tranfpafoali It bai a fonfibte pungency to the fnelt, 
and prodncei ^^ditteft in the water ferveri. !» tafte 
$• highly agreeable, being flroagly acidulated, and in ite 
Ifhkneft it refemblet Champidgne wine. It retaina 
, Artmgly, at the fame time, the chalybeate bitter im* 
^e;ffion} and fo powerful it its carbonic principle, as 
when corked, at times to barfi the bottle*. It poffelTea, 
therefore, all the property of this acid uneondrained, and 
in its moft a^ve flate. Accordingly, when frtih drank, 
it is fenfibly pungent to the fmell, and produces tempornTy 
Intoxication. At all times it enlivens the fpiriti, and in» 
crcbfea the appetite. The tlTedti of this water oil the 
lloweU are uncertain, it it fometlmes bri&ly purgative, 
and always prodnees on the forces a dark colonr } but ite 
moft common afUem is an increafe of nrine, and not 
•nfrequendy an eroption on the Ikin. Its powers over 
liieafe are the fame with thoTe of the Spa, and it is 
therefore to be nfed in ail cafej of debility, where an 
ndive tonic is required, 

CCXWX. 

CMttiiim Wattr 

Unites the iidimt and chalybeate prindple, Itf fiRtSn, 
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thercfoir, m poweiful upon the bowels. When frefli 
diawii it it not perfeQly tranCparent, fiy Handing it 
becomes turbid, and feparates babbles of air. It poireiTee 
a flight fulphureotts odour, eery perceptible on the ap> 
pruach ol rain. To the t^e it is brackiib, bitter, and 
rhalybeate. From this account it contains very adive 
ingreditnts. It does not keep nor bear tranfporting to 
to any dlflancc, the chal)beate part being foon loft by 
precipitation, and m the open air it eventotnaibon foetid. 
The ienfible effefls produced by ttds water On firft taking 
it, are a degree of drowfinera, and foinetitnes head-acb, 
but which paft off even before iut operation on the boweli. 
Its operation aa a laxative is bi|;hly falutary, producing 
neither griping nor fenfe of weakoffs, fo that it may 
be perfevered in for a length of time, without producing 
any inconvenience to the body ; and daring us ufe the 
appetite will be improved, the digeftive organs ftiengthen* 
ed, and the whole conftttotion invigorated. In fmall 
dpTea it ia apt to paft off by the kidneys. This water is 
SMieh ufed in a variety of chtonic difeafes. In the cure 
of gltpdiilar obftrudions it it confidered particularly 
henehcial, efpedally where their feat ia the liver and 
aliutentary canal. Thus it is the chief reftoratiire for 
the injpriei of a hot climate, in refpefi to the ftcretjona 
ef tbefe organa, and even confiderable debility in foch 
cafes it no objeAion to its ofe. The operarion of thh 
water U owuiionally aififted by ft junAion of the warm 
bath. Cotaneoos eruptions, of a chronic nature, are alfo 
*moeh retiered by tUi mineral, where their appearance is 
oecafiOftftI* and at Hated intervab. In cafes of fimple 
ddaility ft ndaxarion this witter certainly yields to the 
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ether chalybeate} ; but wherever there is obflruflion 

er find local congefiion, its exhibition is flrongly 

indicated. 

CCI,. 

Searttrwiii W«ttr, 

Scarborough is another Of the putging chalybeate 
waters, though not fo a^e, in this refpeS, as the 
foreier. Its gefteiti however, when taken mo* 

derately, is ihraiyf fowpea Ae body rather than to pafe 
ofiT by any of (be fther Ib^retions. It is employed in 
the fame difeafei as fittlhef* and the fame gopd con* 
feguences follow its e^h^itton, 

♦ ecu. 

Hanfell, 

This chalybeate differs from the others in being held 
in (olotion by a fixed acid, the fulphuric. it is therefore 
a vitriolated chalybeate water, it is Rrongefi after 
beany rains,' add it keeps fist a long time unimpairedf 
Ibewing its ingredients to be of a fixed nature. For the 
cure of many dUeafei t|tis War is a remedy of great 
repoution. Its firll efifedls, when takedt are fome» 
dunes giddinefs and ficknefS;, efpecially in a Urge dofe, 
its opeyatioif on the boWels is irregnUr, a coftivenefs Is 
moR common from it ; but fbmetimes there are gHpes 
and diarrhoea. In aU difeafes of geferal weakneU and 
debility, this will prove a nfefol remedy ; and It has been 
therefore employed in complaints of the Epmacb and 
bowels, and in increaftd difibarges of a paSve natorej 
with decided advantage. Evfn in pnlmonary eonfamp-. 
ttOM relief has been obtained fiont its ale. Kor ie its 
benefit confined to interna} exhibition. AtlA^xtental 
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appikatlon it has proved highly falutary in old and 
languid ulcers* and checke4‘ the vitiated difcharge, the 
effed of that debility of folid with which they are 
conuefled. 

Sulphurtm W'mm. 

Sulphnreons waters are fueh as polTefs a Hmtig fnt< 
phareous .fnell* and the iillphhr widi« which they ere 
impregnated is united either to h)'dro||Mi jur Sh alkalis 
fb as to render them very |)hwetrii4 hjglint* «o the human 
bodyu Of dlls clafe |dH;r<|i,ape o(iii{^(^erahie varieties* 
poffeding alfo various degrees pit teiuj^iaturc* but they 
ail agree in their generhl pr^perUett Thus they podefs 
a fetid fii\ell> a peculiar fweedih tafte, at firft ttnpalatable* 
but foon reliihed from habit. They cannot be tranu 
ported to any diftance without their iogre^ents being 
deeompofed. 

CCLIII, 

Bitnvigatt ff'iutr. 

Thnf waters when firft, taken* appears perfeAly clear 
apdiireiliii^anliot* and fends forth a ftw bobbles* but not 
in any quantity. It poffeHes a ftrongly fetid fmell, and a 
bitter* naafeont, and very faline tafte, which is foon 
borne without any difgull. In a few hours of expofare 
this water lofes Us tranfpareticy* and becomes fomewbtt 
pearly* and rathbr greeniflt to the tfh. Its fulphureous 
irnell abates* and thii ingredient is depofited as a thin 
in dle''v«flel in which it is kept. The volatile 
prodwRt fid^'ihts water fliew carbonic acid* fulphurated 
bydroghn^ and anode gat. The fcnfible edefis which 
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being firll dranfci followed by a purgative operation, 
which i> fpeedy and mild, #ith<Hit any attendant gripes ; 
and this is the only apparent efie£i the exhibuion of 
this water difplays. The dileafes in which this water it 
ufed are numeroqs, particularly thofe of the alimentary 
canal, and irregnlarity ip the bilions fecretion. Under 
this water the health, appetite, and fpirits improve ; and 
front ttr openioi; fail to be uiefal in the 

coftivp hab^ of hppo^hoodtinfits which requires to render 
it foluble, a Mot^y of thia snUd operation. But the 
highefl: icco^imndaltia^ ^ thia water has been in cu* 
taneons difeofes, ond flir tbit pnrpofe it is univerfally 
employed, both as no internal medidne and an axternd 
application. In this united form it is of particolar 
fervice, even in die mod obfiinate and complicated forms 
of enuneoos affcAion ; nor is it lefs in Rates and fyap* 
toms foppofed connefred with worms, efpecially with 
the afearides t and in order to prove fuccefsfnl here it 
fhould prove brilUy purgative. 

CCilV. 

Moffat water, when firR drawn, appenri rather mUfcy 
andblttilhi the fmell of it agrees with that of Hlrrow-’ 
gate i its tafte is fimply fUjne and felphoreous, ndthont 
any thing bitter t it fparkles on torning it from one giafa 
to another. The only fenfible effed of diis water is in* 
creafing the flow of urine, nod it only purges after an ex* 
ceffive dofe, which it more owing to the balk of watw 
than the mineral ingredients. The faecefs of this water 
bat been chiefly dtfplayed in cotaOeous eruptions, and the 
extenial application of it in an increafed temp4r*fenre, has 
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Jiccn ajuilly traftcd to, as its intcruil exhibition. Scro- 
fula IS alfo a difeafe for which it is alleged to prove a 
ioureign remedy. It iii chie9y> however, in the earlier 
Rages of this m iladv that it has afforded the moft com-* 
pietc relief, and tumours have been difperfed by ic 
uithcuc fappuration. In irritable nlcers ic is ufed at the 
fame time as an external application, nor arc its effe&s 
confined to this difeafe , in bilious habits and dyfpepfia 
It forms a frequent remedy, where a want of aAion 
prevails in the alimentary cana), 

CCtV. 

Aix £4 CtmfAh 

This water is at firft perfaftty cotoarlefs a^d peltocid* 
It fends out however a ftrong fttpHnroons odour, fo pene- 
trating in c)o& weather as to firike the oofe at a con- 
fiderable diftance. The tafte of this water la faline, 
bittenfli, and rather allcaltne, and both the tafte and fmell 
are more powerful in proportion to it beat. On Handing 
tUa water aoquirea a mitlcy hue, and depofits an earthy 
fedimenti By tbia depotition it lofcs much of ita fmell, 
and wben cold retains fcarcely any, whicji may be again 
renewed by beating ic. This water is partixuiarly uA\u^ 
guilhed by a vaft quantity of falphur it holds in fo^ution ; 
and it is this principle fufpended in hydrogen to which it 
owes ita aftivity. The fenfible eflfefta of this water are 
but few. It produces in general fome chearfulnefs and 
gaiety of fpirits but taken largely it affeAs the head, and 
brings on vertigo and fleepinefs, and the more fo if u is 
hot. It fometimes excites naufea from its ftrong fmell 
and tafte till the patient is sccuftomed to them ; but this 
effeft ta merely temporary. In their operation thefr 
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wateri prove mildly laxativct when liberally taken, thongli 
thii is greatly determined by the Rate of ftomach of the 
patient. The iacreafed determination to the kidneys and 
ftinis a more nfoal efe^l of tbelr operation, particularly 
the latter; and thu Rate iii highly favourable in the dif* 
orders for which they ate commonly ufed. flaring a 
courfe of thefe waters they iebparc a fulphureous fmeli, 
and filvfr in the pockets^of the patient it urniihed. The 
difeafes to wh^h thefecWaters adminiller reKef are nm, 
merour ; a^edi^Qa ei|r^ the fton^aefa and hihary organs are 
among the priecitMdi’' iHfilttdeH ^f the itidnies and blad- 
der attended iVVh much frHtation and mucons difcbarge, 
receive alfo benefit. Th*y a*# itgarded as improper in 
all adive mdamnatety ftat^n and particularly where « 
hfcfiile fever, date of tbp lungs, or difpofiidOA to 

hremortbage prevails. Thefe wateri are even moie tt* 
teniively employed as a hot bath than as an internal 
medicine, and they are more medicated than any othera 
In nfe. F rom their high temperatare and folphnreodt 
pregnation^ they are powerfully detergent, and are Rrand 
of particdilar fervice in lUffnefs and rigidity of the joint* 
tod mofcnlar parts, pardcnlaily in the eonfe^nees of 
gout and rheomatifm, and that weaknefs which atteiida 
ptlfy. In every cutaneous eruptiah they are of etiioent 
benefit ; and in this cafe the internal exhibition of the 
water Ihould be enjoined. It is alfo a powerful tonic in 
that relaxation which fucceeds a long continued nfe of 
mercury. This water is even fo hot in its natural tem- 
perature as to form a vapour bath. In this foym it ij 
much more liable than in any other to afieA the head, 
and occafion fiuflnngs of face, and other markt of deter* 
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a)ination to the head* which require a guarded ufe in 
applying it as a remedy. It is therefore only occa> 
fionally employed, in order to ad as a powerful (udori$c, 
and to affiil the adion of the othec forms in obfttnate 
cutaneous comjdaints. 

CCtVJ. 

Btrftt Waitr, 

This water is near that of Airt* and refemhlei k. It 
is of a high temperature* and therefore fihlftSy (Dtiployed 
as a bath, which Is done in avery fhrm. \ 

ccLvn.' 

The Barege waters ha^e a |«||(a iM fmeU of 
fttlphur, They have a fnipoth, sbapjf ' and they 
tender the (bin, when immerfed in them, Very fdppte and 
pliable, dilTolving foap and animd lymph. They are 
chiedy employed as a bath, and from their detergent 
nature joined With their temperature, are coufidered 
to poirefs high powers in.refolving tumours of different 
fpecies, in rigidities and eontrafitons of the tendons and 
joints, and likeudfe in removing cutaneous complaints. 
The warm bath ia therefore ufed both generally and 
pardally, in the form of douche. The internal ufe of 
this water it praifed in diforders of ffomach and bowda, 
conneded with an acid courfe, and alio b jaundue, in cal., 
culput complaints, and other affsAiont of urinary organs. 

, CCLVJII. 

We have thus conffdered the principal medicated wa> 
ters in ufe, detailed their leading qnaltties, and Hated 
the prlnejpdl dUeafes in which they are employed, with... 
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out enttiiflg into ihc particuUr ingredirnu of wliicli e.ch 
U compofed* Tliis will be better leen at one view, and 
ij well arranged by Dr* Saundeta in his late work on rh i 
fubjefl, from which the prefent table is t-xtradltd. ft will 
be only neceSary to clofe the account wuh fonic geiu-ral 
remarks on their contents and mode of opcraiion — 
Medicated waters are a remedy that aft in two ways, 
ift, As a fimple water » and, adly, As an aftive impreg- 
nation. Their operation in the lirft way was formerly 
examined } and, at an a&ive impregnation, although the 
quandty of mcdieioe they fafpend is froall, yet from the 
manner in whidt it il diffnled, the afiivity of its powers 
it fflticb iocreafedt by the wore extended furface to which 
it it applied ; and its Impregnation is prefented in a fornt 
which tmdkine oatmot otberwife Co eaSly convey. This 
is evident from the complicated nature of the feverai 
impregnations. But the gaaeoas prodods appear the 
woft uTefttl parts of mineral waters. Their inhalation 
by the long* was enemined in the former clafs of bodiei» 
and their application given In mineral waters is prin* 
eipally to the fiomach. Hence the fodden relief they 
generaliy give to this organ, and hence their great ad« 
vauUgs in ell its csstph^ats. By the tsmpentere t'f lh« 
fiomach their principles are nnfolded in it, and they aA 
with powers of which we can oat of the body form no 
judgment, and thus the uoexpefted cnret fo frequently 
met with from their ufe. That their elTefls onf the 
fyllem at large, as well as on the ftomach, are confix 
derable, cannot however be denied, and this appears 
proved by the fulphurated hydrogen which is faielt 
under a courfe of thefe waters. Every circoMitance 
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indeed (hews that mineral waters are a mode of com<* 
binatioD of the poweri of medicine, in a manner fuperior 
to what can be accounted for from their known ingrc- 
dientb, and a mode of exhibiting medicine^ which is 
therefore fuperior to every other in moil chronic difeafeSi 
All the carbonated chalybeaies are much increafed in 
their powers by their height of temperature $ and of all 
folvents the carbonic acid feems the moft proper for this 
mineral. The iaroe takes place in the (ujphurated wa- 
ters with refpeA to temperature, by increafirg it theii* 
powers are rendered much more ai^ive. This effcA is 
leis confpicuous in the faline waters^ which depend more 
on dilution than temperature- 

CLIX. 

Ci-Ass III. InfiammahUs^ 

Inflammables formerly defined# poiTefs a principle dif- 
ferent from that of the two claflVs hitherto examined, and 
this principle txifts, in its mod Ample date, in three Tub- 
dances, carbon, fulpbur, and phofphorus^ the combi- 
nation of which with oxygen forms acids, 

CCLX- 

Carbon 

The diamond and oharcoil arc the two chief fources of 
eaibon. In the former it exids in a feparate date; in 
the latter it is more compounded. By combullion of the 
former in oxygen by the folar rays, pure carbon has been 
obtained. 

XCLXI. 

DiamantL 

This fubftance is didinguilhed from every other by ite 
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eminent luftret denfity. hardnefi. and tranfparency. It 
i« found cryftalKacd, generally coloarlefa though fomc> 
times otherwife, and of a varfed appearance. Its fpeciiic 
granty is from 34.^ to 35$* and it is a6ted upon by no 
chemical agent but Oxygeo« at a lugh temperature. When 
placed in oxygen gas# and expofed to the folar rays con* 
centrated. its color firA becomes dull, and its furface 
fonlibly blackened. When the application is continued, 
it at length faintly ioSaiOes# and requires the continued 
syipltcatiofi of tble (itmo power Iwfore it is reduced. 

(JCLXIJ, 

(lhartoat. 

Charcoal is a blank, fdnorous, and brittle fubftance 
obtained from the combufiion of wood, conduced in foeh 
a manner# that the free accefs of the air is not permitted, 
the confiitaent principles of the wood are difengaged in 
new combinations, and tbe chaicoal is the reiidoam. 
This fubdance, nnlefs when red hot, is unchangeable and 
iincorroptible. Hence the common praflice to Iborch 
the ends of Aakes that are to be driven into the ground, to 
snake them durable, and it has a furprizing effeft. We 
meet with bits of wood fo charred, lying at oonAderable 
depth in thi ground, which are undoubtedly of very con* 
kderaUe antiquity, and the firudnre is no ways changed ; 
it not only refifis the clfed of air and moiAure, but the 
moA penetrating matters, nor has any tliug been found 
that ads upon it fo long at it remains cold. 

CCLXm. 

This fubAance is taAelefs and inodorous. It is ex-> 
tremely porous, and froth this porofity is capable of ab* 
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foibing large qoanUties of tbe gafrt. without faffering any 
ch4nge of its properties. When heated to the tempera* 
tureofignitionincontafl withatmofpheric air, it bums 
with a red or white flame, according to the rapidity of 
the combttflion, and with thn extrication of a large quan* 
tity of caloric. In oxygen its cotnbnllioa is much more 
vivid, and by this it is generally oonfumed. The produft 
is an acid,} the faturation of carbon wi|h ox^en. Chari* 
coal, therefore, i'> a compound fubftance, containing carbon 
with a proportion of oxygen, 

CCI,XIV. 

Another fubftance which cenUains a!fi> this prindple is 
the plumbago, or black lead. It is of a black color, ibit* 
atcd texture, foft, and fomewhat undluons to the touch. It, 
is not altered by expofnreto ajr or water, nor it it altered 
by fire, fo as to be ufed in making crucibles and furnacet. 
By long ignition, or intenfe heat, it is refolved into the 
cat bonic acid, with a refiduum of iron. It conlifts there* 
fore chiefly of carbon and oxygen. 

CCLXV. 

The fubftances termed incombuftible coal, refemble 
plumbago, in their difficulty of burning, and they require 
atfo a larger quantity of oxygen than charcoal for than 
faturadon. The charcoal of animal fubftances is onlv 
comUnable with oxygen at a high tefflperattt.e. 

CCLXVI. 

Sulpbtir, 

Next to carbon, the bd Ample inflammable body we 
mentioned is fnlpbur. It yields n pecnlinr odor when 
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beatedf and on being rubbed manifefis ckflric powers. 
It i$ found in abundance in naturei in various ftates, or 
both pu^, and in a ftate of miature. 

Native folphur is either cryflalKned* or in compafl 
snaflest and in both forms it is found in the neighbourhood 
of volcanoes* It exifls alfo combined with the metals^ and 
from the combu^lion of it with iron, it is extrafted for 
the purpofcs of commeree* Sulphur thus obtained is 
freed by fublimatio^n from its imparities, and in this ftate 
is termed liowera of fulpbor* Sulphur is alfo contained 
in fmall ^oaotitieft in feveral vegetable and animal 
produQs* 

CCLXVII. 

Sulphur is naturally taftelefs and inodorous. Its fpe- 
ciftc gravity is 199* It ia infoluble in water, and melts 
at zz$ of Farenheitf and at the fame temperatilTe it is 
tolatilifcd. * 


ccLXvrir. 

“ Pho/pboras. 

The laft of the fimple inflammable bodies is phofpborus. 
It combines with oxygen at the lowed natural tempera* 
fare, and its produft it a peculiar acid. In the mineral 
kingdom ii exifts, combined with feveral of the metal; and 
earths, and it is a component part of many animal pro- 
duAs. 

CCLXIX. 

Phofphorus, in its pure ftate, is of a flefli colour, and of ' 
the confidence of wax. It it at firft tranfparrnt, but be* 
comes white, and in the fun yellow. It hsa a fpecific gra- 
vity equal to 1.914. It melts in water at the tempeia- 
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tare of 99. When expofed to atmorpUcric air, it emits 
a white fume of a fetid fmell; and in the dark it is 
luminous. 

At the temperatare of 100 its combuilion is rapid^ and 
at r6o it burns with a white Danie« and with the emiflion of 
a large quantity of caloric. Its combullion in oxygen gas 
is highly vivid, and it emits a great quantity of light. 
Though confumed in atmofpheric air by a flow proccfs, it 
requires in oxygen the afliflance of beat. 

CCLXX. 

Such are the more fimpk inflammable bodies; and 
proceeding on fhe predominance of this principle alone, 
without regard to their feparatc qualities or origin, we 
next confidcr thofe inflammables of a more compound 
nature, 

CCLXXI. 

AkohoU 

Tlwf? firfl of thefe that claims attention is alcohol, or as 
it is commonly named, ardent fpirit. This kind of brxly 
has its name of fpirit, according to the prailicc of chcmifts, 
who give it to all the liquors afforded by diftillation, and 
of ardent or inflammable, to diflinguilh it from the faline 
and other kinds of fpirits. It is alfo termed vinous from 
its origin ; and in its pure flate, redified ipirit of wine.; 
or when flili farther purified, alcohol, 

CCLXXII. 

This liquor is diflinguiflied by poflcfling aa aromatic 
and reiinous fmell, a penetrating hot tafte, and an 
inebriating quality. 

VoL. IIL G 
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CCLXXIH. 

Its oijgin IS from all vegetable matters that polTcfs a 
fvvcet or liicchaftne fubftai«cc, which, when cliflblvcd in 
water, and allowed to ferment, produce a liquor, that 
afterwards, fobjeded to diliillation, is alcohol. The con- 
ilituent principles of this liquor are carbon and hydrogen, 
in intimate union. 

CSLXXIV. 

This liquor differs fomewhat in its qualities, according 
to the particular vegetable matter from which it has been 
prepared ; and from its being mixed mere or lefs with 
feme oily matter, it acquires peculiar kinds of taile 
and flavor. 

CCLXXV. 

To obtain it perfedly pure it requires repeated diftil- 
lations, fo that its water and oily matter may be thoroughly 
extraded ; and this may be alfo facilitated by certain 
additions during the procefs. Thefc confift in a mixture 
of dried carbonate of pot>aih, and to remove the flavor 
of the alkali thus acquired by it, a fmall proportion of 
alum is added to the lafi diflillation. 

CCLXXVI- 

By fuch means alcohol of a pure kind may be obtained ; 
and while the fpecific gravity of this liquor is to water 
as 815 to 1000, it may be brought even the length of 
791. This is generally determined by the hydrometer, 
or by its refidue of water after combullion. Pure alcohol* 
is colourlefs and tranfparent, and is poflbfled of feveral 
remarkable qualities. It is one of the moft difficult 
bodies to freeze of any we know. There is hardly any 
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fluid fo much expanded by heat or contracted by cold. 
At 174 of F. it is converted into vapour, and it eva- 
porates fpontaneoufly, very fall, and is in every rcfpcdl a 
volatile fluids. In vacuo it is converted into vapour, in a 
heat below any of the heats of our atmQfphere ; and 
on this fome phenomena of the pulfe glafs depend* Ic. 
confllls of a head, tube, and bail, fealed up with a quan- 
tity of fpiiit of wine, enough to fill one of the balls and a 
fmal! part of the flem ; and when held in the hand, with 
the one end a little higher than the other, the fpirit of 
wine begins to boil. 

CCLXXVIL 

But the chief quality of this fluid, as already noticed, 
is its great inflammability, which it remarkably difplays 
whenever approached by flame, burning with tranfparency, 
and without the leafl: appearance of I'mcke. From the 
products of its combullion the proportions of its prim' 
ciples are afeertained, ico parts of this fluid being com- 
pefed of 2.5 of carbon, 7.8 of hydrogen, and 63.5 of 
water ; fo that ic contains lefs of the principle of inflam- 
mability than any other fubftance of this clafs. 

ccLxxvnr. 

Tills fluid can be mixed in any quantity with water, in 
which it diflers from other inflammables j bl 5 t the fpcciflc 
i’ravity of the combination of the two is never the mean 
of the fpecific gravities of the refpeftive fluids being 
iilvvays greater. This combination is accompanied with a 
diminution in the capacity for caloric, and hence a rife of 
lemperiture always attends it. The combination of 
alcqhol with waUT, in an equal quantity, forms proof 
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CCLXXIX. 

0 / 7 /. 

Th6 next compound bodies of an inflaiv mabic nature 
are oils, whether vegetable or animal ; and^ tlie inflam- 
mable fubflances in animals and vegetables arc of an oily 
nature^ and differ only in their degrees of fufibility. 

CCLXXX. 

Of vegetable oils thesse arc two kinds, the f xprelTcd 
or fixed, and the eflemial or volatile. The former are 
generally contained in the feeds and fruits of vegetables, 
at the period of maturity, being extrafted by mechanical 
preffure, or by dcco^ion in water. They are frequently 
impregnated with the mucilaginous or extractive matter of 
vegetables, whence they acquire colour, tafle, and odour. 
In their pure /late they are inflpid and inodorous, and 
lighter than water. Their confiflence is thick and unC' 
tuotts, and even at times concrete, or they are cafily ren« 
dered fo by cold. 

CCLXXXL 

Exprefled oil is equally infoluble in water and alcohol, 
nor can be volatized by heat, without a change ; in which 
cafe it becomes more mild and limpid, feparating a part 
of its confl'^uent principles. Hxpofed to a warm at* 
Tnofphere, this body acquires a fharp tafte and cifagree* 
able fmelL It is alfo altered in confluence. This 
change depends on the abforption of oxygen, termed 
rancidity ; and it can be rapidly produced .in it by us 
expofure to vital air. 

CCLXXXII. 

At the point of ignition, oil is converted into vapour, 
and burns in atmofpheric air ; and the confequence of 
2 
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this combuQion is the extrication of a large quantity of 
light and caloric. When the accefs of the air to the 
ignited od is not complete, a black Imoke arifes, and a 
quarrttC^*<\Lt;fiirbon is depofited. To prevent this, in die 
forming of candle, a Bender wick is proper, which draws 
up the oil by capillary attradion, and readily converts it 
into vapour or clfe a hollow wick, which allows a cir* 
c Illation of air through it. 

CCLXXXIIL 

The products of the comboilioii of oil arechicBy water 
and carbonic acid. Thus a pound of olive oil contains about 
i 2 ounces of carbon, and above 3 ounces of hydrogen. 

ccLXxxrv. 

The fecond clafs of oils, or the volatile, is odorous, 
iapid, and generally pungent ; it varies in its colour, 
confidence, and odour, and is chiefly obtained by difiilla- 
tion* This oil is moftly of vegetable origin. There arc 
few oily principles found in animals that belong to this 
clala ; but in vegetables there L a great variety, and all' 
the vegetables in which we can didinguifh a fenfible 
odour, are of this kind. It forms the moil ufeful prin- 
ciple of their compofici..n, and is therefore termed their 
efiential oil. 

CCLXXXV. 

EiTential oils differ from one another in many refpe^s f 
but many of them have not been found applicable to ufe- 
ful purpofes, and others cannot be extracted but with an* 
.expence exceeding the value that can be fet uplRi them. 

CCLXXXVI. 

^ The other qaalitles poiTefied by effential oils, befides 
odour, are, that fome of them are very fluid, light, vola- 

C} 
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tile^ andfubtife; others of them are more hcavy^ re* 
quifing more heat to convert them into vapour. Moll 
of them« as obfervcd, affeft the tongue with a fcnfarion 
of a ftiarp, acrid, and burning tafte. milder, 

fo that it is diflicuU to give any generd rules rorpedling 
their qualities. T.ie only one is with regard to their 
weight, that in the colder latitudes they are lighter thou 
water ; in the hot they arip fo heavy as to fink in that fluid. 
But even this rule is far from being jufl ; for the fame 
oil appears in different ftates in this refpefl, as in dilHlling 
cinnamon. When diflllled with a gentle heat, it floats on 
water ; but if the diilillation is condufled with a flrong heat, 
1C fhiks : fo that the rule would appear to be drawn from 
the dry fpices from the Eaft and Weft indies, in which 
the oil is thicker, from the evaporation of the thinner 
parts, 

CCLXXXVII. 

Eflential oils are preferved with difficulty long in per« 
feilion, and the only way is to keep them in veflels, with 
glafs ftoppersj carefully bound, which are to be kept in 
a cool place, and feldom opened. They become lefs 
fragrant, lefs fluid, and of a darker colour, which change 
happens more quickly when they are expofed to the air, 
fiom their abforption of oxygen; and they frequently 
tbpoiit, in confeqaence, cry Hals of an acid nature. To 
reftore them to their former ftate, it is common to diftil 
t^em with water, in a gentle heat, 

CCLXXXVIU. 

The dlllingulfhing property then of effcntial oils is 
their volatility, fo that in the heat of boiling water they 
latfe viable fleams, and evaporate copioufly. This vola« 
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lihty is graduJWy impaired by keeping, as in tlie oil ol 
turpentine, wliich suffers it very quickly. Dillilled with 
water, a portion ofeffentialoil is procured, much improved, 
mains is thicker, darker, and IcTs odorous, 
and the volaulitjt^can be increafed beyond what it was at 
firff. The diminution of the oil is moff apparent with- 
out water, each time a fmall portion of the water fepa- 
rates, and a thick refinous matter remains, or carbonaceous 
fabftance, and by degrees the whole of the oil is de- 
co mpofed. 

CCLXXXIX. 

EiTeniiai oils, when heated in contail with atmofpheric 
air, arc more eafily inflamed than the,expreft oils. Thus 
with the oil of turpentine, the wick oC candle is prepared 
for lighting quickly. They yield alfo more water by 
their combuffion. Hence they contain a larger propor- 
tion of hydrogen than the expreff oils, which is perhaps 
the caufe of their greater volatility and inflammability, 

CCXC. 

E/Tential oils diflblve in water, in a certain proportion, 
fo that their more volatile and odorous part becomes 
combined with it, and the fluid, in confeqoence, acquires 
a degree of the pungent tafte and odour of the oiL and. 
difplays a whitiih appearance. 

. eexet. 

In their af^ion with the Ample inflammable fubflances, 
the oil of cloves produces a liquid with phofphori^s, which 
hmits a luminous vapour ; and when it is rubbed upon the 
fkin of the hands or face, it makes them appear luminous. 
Thefe oils alfo diflblve fulphur, reduced to a fine powder, 
Uie oil being heated. The folution is of a red colour, .and- 

G4 
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acquires a thicker coniillence; it is csMeii baliatn of 
fulphor, of which there are fevcral kinds. 

CCXCfl. 

The relation of fpirir of wine or alc^'-u»l to thefe oilj, 
is alfo worthy notice. It diilblves mofl of them with 
cafe, and in coniiderable quantity, forming a tranf* 
parent homogeneous fluid. This is the cafe with all the 
aromatic oils, without focepticn ^ only fome can. be dif- 
folved in greater" quantity. The fpirit of wine has a 
greater dlfpofltion to diflblve thofe that are thick and 
refinotts, than the more fluid, fubtile, and volatile, A 
reparation of the oil, in this foluiion, is calily made by the 
addition of water. *By diflillation of alcohol with thefe 
vegetables containing cflential oil, diftilled fpirits are 
foimed, which are the moft delicate preparation ; diftilled 
with w'acer, more of the oil is diftblvcd ; diftilled with 
(pirit of wine, its fragrant part only is carried oft*. 

ccxciir. 

Thefe oils of vegetables are fecreted juices, lodged in 
pu’ticular veftels; (ometimesin the bark, as in cinnamon; 
iomciimes io the root, as in the plant, that yields \he trne 
camphor ; fometimes in the wood, as cedar ; fometimes 
i)' the leaves, as mint, balm, fage ; fometimes in the 
flowers, as the mofs-rofe; fometimea in the feeds or 
Iriiir, as in a great variety ; fometioies iii the bark or 
liiid, as in the oranges and lemons, of which the external 
fui face is quite rough, with little cells that contain the, 
aromatic oih, which can be burft by fqueezing the rind ; 
and if this is done oppofue to a candle, the oil is thrown 
acrofs it, and forms fo many jets of flame. - 
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CCXCIV. 

In general, they are extricated by means of heat« and 
^i^illing them with water ; and in doing this the vcge.. 
table fhoGhi* he macerated for feme time in the ftill, with 
a proper quantity of fluid, and then dilUlled with U 
moderate heat, during the maceration the water pc* 
netrates, and opens ^e little repofitorres, and the heat •£ 
the boiling water converts the oil into vapours, which are 
carried over more copioufly by thofe of the water than 
they would otherwlfe rife of themfelves ;; fo as feon as the 
water is condenfed it becomes milky, the oil condenfin^ 
along with it, in minute drops colleded into larger^ 
which rife to the furface, or fall to the bottom. This 
operation is the only means of applying heat to vege* 
tables, in order to extrad the oils of this kind ; for their 
volatility is but moderate^ requiring the full heat of 
boiling water to convert them into vapour ; and we 
cannot apply this heat to all the parts of a vegetable 
fubBance in any other way than by immerfing it in 
boiling water. It is put by itfelf into the flill, before the 
upper part of it is in due degree of heat, and by the 
water the heat is raifed to the degree necelTary to con* 
vert the oil into vapour over the whole of the fubdance, 
at the fame time ; and thefe vapours that would afccnd 
more difncultly, are pufhed over more quickly by the 
afcending vapours of the water. It is true that at 
necefTar^conieqaence is, that a proportion of the oil is 
diffelved by the water, which it is tmpoiTible to recover 
again ; but when the operation is done for the fake of 
the oil, the fame water can be employed in the next 
^ didillation, and the water is capable of receiving only u 

Gs 
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certain quantity of the oils: fo it will dllToIve more of 
the oils of the fecond parcel. 

, ccxcv. 

From fome vegetables^ as lemon and this oil 

can be obtained in a mechanical way, p being lodged in 
theiind ; and that by either fqueezi^ig the rind, fo as to 
barft the cells that contain it, or by rubbing the rind 
upon a loaf of fygar, t|}e roughnefs of which breaks up 
the cells, and the oil is imbibed by its pores. The 
fugar thus moiftened may be fcraped off, and this opera* 
lion continued, till a proper quantity of oil is obtained, 
jningled with the fugar ; and this may be very ufeful on 
many occasions, as the fugar is not an unhe ingredient to 
be added to the mixture, in which thefe oils are com- 
monly ufed. 

ccxcvr. 

Camphor, 

This is a fubilancc that poffeiTes properties that are 
conlidered by chemiils as peculiar. That it is an aro- 
matic oil is plain, from the greateft number of its qua- 
lities, and alfo from its origin. It is produced from a 
fort of laurel, a native of Jj^pan. Jt is depofeed in par- 
mcular vefTels, as the arom^tc oils are ; and it is extraded 
in the fame manner, by expohng it to the heat of boiling 
water. It is likewife depohted from /everal eiTential oils, 
when they ate long kept. 

CCXCVJJ. 

Camphor is folid and tenacious, of a white colour, 
and femi‘tranfparent. It polTefles a ftrong fragrant 
odour, and a warm pungent tafle, like the aromatic oils, ' 
*3 
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It is fc volatile, that it quickly lofea weight when it is 
expofed to the Air 5 and at a veVjf moderate ihcreafe of 
temperature, it fublimes Unchanged* It appears a 
' Wlatilc oil rendered cohcrete by carbon, and th^i^ore 
liighly inllamm.i^le« It is eafily foluble in fpirit of wine» 
and cafily feparat^again from it by water. It unites 
with fulphur, in a ^ntle heat, and its relation to tlio 
faline bodies fall to be afterwards confidcred. 

CXCVIII. 

Baljiuns an4 Rejtns» 

Under this divi/ion of aromatic oils may be.comprcl ' 
hended alfo the balfams and refins, as neaily refcmbling 
them. They are found in various vegetables, and are 
^ecreted juices, depofited in particular vcfiels of the 
plants. 

CCXCIX. 

In general, when applied to the tongue, they produce 
the fenfation of tafte with more or Icfs pungency and 
heat. They arc all more or Icfs inflammable, and pro- 
duce much foot daring their combuftion. 

ccc. 

Rclin!. are oils rendered concrete by their combination^ 
with oxygen. Balfams are refins combined with eifential 
oil, and a principle convertible by oxygen i.;to an acid, 
of the benzoic kind. ' . 

CCCJ. 

• Both fubflanccs diffolve readily in fpirit of wine, and are 
again eafily feparated by water, in which ihey lefemble 
the cflcntial oils. The chief dilVmdl ion is in the dcprcc of 
•fluidity and volatility. Many are extremely, iolid and' 
G6 
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very hard. The greater part of the balCams have a 
fenfible degree of fluidity ; fosie of them are nearly as 
fluid as fome of the efle^al oilsj while the refins are 
folid and brittle. In the ordinary ten^peratur^f liic a^: 
with heat, they melt into an oily fluid, jrtiMco be dillin- 
guiihed from what is called a balfam >Moine are brown, 
fome reddifh, forae more tranfparer^f and their degree of 
fluidity is various. Indeed the fame individual balfam 
varies in its tonriflency»1>y degrees. If long kept, unlefs 
pains are taken to confine the volatile parts, it fufFers a 
diflipation of them. 

CCCII. 

In fpirit of wine thefe fubftances are, in general, more 
fotuble. Boiled in water, they are in part converted into 
vapour, and difperfe their odour all around. If the 
vapour is condenfedi they form a perfeftly fluid, fragant, 
volatile, aromatic oil, while the remaining matter is lefs 
odorous than the balfam was at flrft. It varies, and is 
commonly found to be changed into a perfefl refin, and 
brittle in the ordinary heat of the air. If this is fob- 
mitted to inflammation, there is obtained a fmall quan* 
thy of aromatic oil ; but as the greatell part has little 
volatility, the heat fcorches and changes the arrange- 
ment of their panicles, forces off oily vapours that are 
called empyreumatic, and leaves a re&due of carbonaceous 
matter. 

ccciir. 

A great variety of vegetables contain balfams and 
refins ; fome of them are more folubie in fpirit of wine, 
and fome are difficultly folubie in it. Hence the dif- 
ferent kinds of themi according to their different degrelif 
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ef tranfparency, want of colour^ 5fc. prove orefu! in a 
variety of arts. 

CCCIV. 

1 Ac baKamic and reflnous fubftances are^ in geT>eraf» 
fecretcd juices,«tand are found in the parts of the vege* 
cable. The proWsj by which they are found, is not the 
Tame with that empiiSyed for the oils. The general manner 
in which they are obtained, is by cutting the vegetable 
in different places, fo as to occafion the juices to be Ihed 
by bleeding, and it even happens fpontaneouAy, in con* 
fequence of an overfulnefs of the vefTels occafioning them 
to burft. Thefe juices iflue out as fluid as an aromatic 
oil ; but ifTuing out but flowly, they fuffer an evaporation 
of their more fubtile pans, and gradually increafe in 
thicknefs and confiftency, till they acquire the confiftenee 
of a balfam, or the folidicy of a refm. 

cccv. 

There are many of thefe fubflances that are applied to 
jpofes in the arts, as well as being made ufe 
of in medicine. Many of them that are of great tranf. 
parency and hardnefs, when diflblved in fpirit of wine, 
compofc varniflies, which fprcad on wood, leave the 
rcfin, while the fluid that held it diflblved, is evaporated. 

CCCVI. 

The expreffed^dr fixed oils already noticed, deferve, 
i^9Q|icluding 'the volatile or cflTential ones, to be pro* 
Tecuted fomewhat farther in detail. 

The moil perfefl oils of this clafs are mild, free of 
talle and fmell, and unftuous and greafy to the feel. 
^ When compared with the aromauc oils, the greater num* 
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ber are floggifli and thick. They are lighter than water, 
and are more volatile than the aromatic oils, fo that they 
do not fo readily fufFer the fame change when expoied to 
the air ; but if with the expofure heat concur, as that oF 
the fummer or of the blood, they acq^fe an ofFenfive 
fmel], a thicker confiftence, and a/grcat degree of 
acrimony. Thus they irritate the«^ervous fyflem, and 
there is no fubftance which is more ready to produce 
noxious elFedts, when taken into the body, than oils in 
this date. 

CCeVIL 

Such oils poiTefs a great difference in their difpolition 
to be affected by heat. They are not near fo inflammable 
as the aromatic oils, and they hare not the lead degree 
of volatility in the heat of boiling water> or in feme 
degrees above it. Neither can they be volatiliaed by heat 
unchanged. At a temperature below 600 of F, they 
remain fixed, but nearly at that temperature they are 
converted into vapour ^ but the oil thus condenfed has 
loft its roildnefs, and has become more limpid and vola- 
tile, a portion of carbon being likewife depolited. 

ccevni. 

Some artift: have occafion to boil lintfeed oil for 
pai-iting; but it muft be done in the external air, from 
the rife of the oil boiling over, and fetiing fire to the 
place where it is ; but at the fame time attention mull be 
paid to the date of the weather, that it ^he 

fmalleft drop of water falling into the oil, would make it • 
boil over with the greateft violence. 

ccerx. 

Unfluous oils differ from (lie aromatic in their difficult 
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folubllity, as they neither dUTolve in water nor fpitit of 
wine. With regard to inflammable fubflance« thefc oils 
diflblve phofphorus, and fome of them form luminous 
^}iquid5> like the aromatic oils. Sulphur is alfo diflblved 
by them. The oil is put into an iron velTeL adding 
* or * of the wei^t of fulphur. The oil is heated till 
the fulphur melts^ WYi^n it communicates a darker colour 
to it. If I part is diflblved^ it forms a gelatinous mafs 
of ' only ; it is of the confiftence of a balfam^ and is 
called the balfam of fulphur. Oils cannot be made to 
diflblve charcoaL nor do they mix^ as already obferved^ 
with fpirit of wine. 

ceex. 

Some of the fpccies^of unfluous oils are diflinguifhed 
by particular qualities. Some fhew a little aflinity with 
the aromatic kinds containing a volatile principle, the 
prefence of which is neceflary to their fluidity ; and as it 
evaporates, the oil beconits folid* The upper part, from 
the abforption of oxygen, has a thick film formed on it. 
When thefc oils arc fpread on the furfice ot a body, as 
wood, they acquire a particular confiflence, and compofe 
a thin covering of a tough varnhh, 

CCCXI. 

Spet tfiaccti. 

Spermaceti is a concrete oil, extrafled from a fpecies of 
the whale. It is p^fcflly mild and irjfipid. It is indif- 
folubb'in water. ‘ "it has a ccnfiderablc degree of foiidity, 
and cot having the greafy foftnefs of the other fats, 
it does not leave a greafy flain upon clothes; bi:t 
when cold it can be rubbed off. It melts la heat below 
joiling water, and it congeals like water ccngealirg 
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intoke ; and without pafling into any intermediate Bate of 
foftners, it forms a maft that is white, fomewhat tranfparent 
like alabaftcr, and of a foliated llruaure> like talc. Jt is 
mixed with the fat of a particular fpecics of the whale, 
is fluid in the animal, but congeals when expofed to the' 
air; it is feparated from a quanticy^f fluid oil mixed 
with it, by colaturc, by putting^^Jie matter into bags, 
when the fluid oil is drained away, and expofed to a 
violent preffure, it it rqulezed out ; the fpermaceti is then 
found in the form of little tranfparent fcalea. It is next 
melted with a fmall quantity of cauftic alkali, which 
unites with the remaining oil, and changes it into a foap, 
while the fpermaceti is not difpofed to unite with the 
alkali in the leaft, 

CCCXII. 

Spermaceti burns with a very while flame, and rifes 
totally. If diftUled on a violent fire, afluming a reddifli 
tinge, and loiing its natural confiflence by repeated 
diftillations. Alcohol diflblves it by the afliflance of heat, 
but lets it fall as it cools. Its folution takes place alfo 
by the fixed and volatile oils* 

CCCXIII. 

Aw’ fTax 

Is conne^ed to the fixed oils, in the fame way as 
camphor is to the volatile. It is produced in the antheras 
of flowers, from whence it is collcftei^by the b^e* It 
it yielded alfo by the fruit and leaves, and is fometiiin^s 
contained in their juices. It differs from fpermaceti in 
having a greater degree of folidity. When diftiiled the 
greater part rifes in an oily form, fome part in the fotv^ 
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of a liquid oih the greaiell part having fome degree 
of folidity^ and the mafs is then termed the matter 
of wax, and which has a lefs ofFenfive fmell than moft 
of the empyreumatic oils. It is indammable, and the 
produdls of its inflammation are water and carbonic acid ; 
and from the quantities of thefe the proportions are 
calculated to be 1.3 pasts of carbon and 2 of hydrogen. 

ceexiv. 

Lac, 

A fubflance of a fitxiilar origin is lac. It is a kind of 
wax,, colleded by red-winged ants in the Bail Indies, 
from flowers, which they tranfport to the fmall branches 
of the trees where they make their ncfls. It is imported 
in fmall flicks, named flick lac. The branches of the 
trees are covered over with it to a confiderable degree of 
thicknefs. It forms an unequal covering over the flick, 
of a dark colour or orange colour. It is full of cells, but 
more irregular than thofe of the bees, and at the bottom 
of the cell there are the remains of the Infedl ; but it is 
prepared before it comes to the (hops. The Uc is beat 
off, and Helped in wat^ , to cxtradl the colouring matter 
which is ufed‘ in dying. What remains is calltd feed lac, 
conGfling of fmall grains into which the lac breaks when 
taken forcibly off the furface of the twigs. On other 
occaGons the heat is applied to it in a greater degree, in 
order to get more^rf the colouring matter, which makes 
it melt. It rifed to the furface, is then dimmed off the 
*water, and cooled in plates of metal, when it is called 
fhcH l^G. 

ceexv. 

This fubflance refembles bees* wax in feveral partt 
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culars, but it has a greater degree of hardnefs. The 
greater pa<t of it dilTolves in fpirit of wine, and forms a 
remaikabiy hard varnifli, which is capable of receiving a 
very Tine poiiili ; but from its dark colour, it is incapable of 
being employed to Itaia works that have a variety of colours. 

ceexvi. 

Such are the chief remarks to^e made on the fixed 
or undoous oii.s and onjthe fabilances that moft jcfemble 
them. On their ufe and origin, it may be obferved, 
that though the aromatic oils are moii precious, the fi;jed 
oils are mod valuable and ufeful. They are produced 
in great quantity, and hence are not high priced. They 
are a ncceffary part of diet in all parts of the world, in 
the foim of butter from rnilk ; of olive oil ; from vege* 
tables, &c. They alfo afford light in the night- lime, 
and they are one of the conveniences that contribute to 
render fome climates inhabitable. In Lapland tu^'y keep 
their habitations warm by means of them. The lamp 
conftantly burning, is the principal part of the hoofehold 
furniture. They arc neceffary, as we fliall find, in 
making foap and diminiihing fridion in machinei, and 
many of them are ufeful as paints and varnifhes, to de-. 
fend wood from the air arid water. 

CeeXVIL 

Animal Fat* 

Fixed oils are not confined to vegetable fubdances, 
hut alfo abound in the bodies cf animals. In fiihss they 
form i^^overing, and preferve their heat in the denfe and 
cold efeinent they inhabit. Thefe oils are immediately 
under the ikin ; they are both in vegetables and animals 
fec^cted juices ; they are found in vegetables .in different * 
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parts, and they are extracted by various operations ; ge- 
nerally by expreffion from feeds. Thus linefeed is ground 
down to a meal, and expofed in a ftrong hair bag to 
violent preiTure, and a little heat is employed to give a 
greater degree of fluidity and facility to the expreffion. 
In other cafes, when it can be in fome meafure diflblvcd 
in water, the fubflances are infuled in this fluid, as in 
the oil of olives. See. The oil feparates, and rifes to the 
top, and all the oils of animals, as that in the cellular 
i^mbrane, are foluble in water by coition ; and this 
method is the moil; convenient for excra6l;ing them, 

CCCXVIIL • 

Animal oil, diflinguiffied by the name of fat, is of a 
white colour, fometimes yellow, of an inflpid tafle, and of 
various confluence in different ahimals« It differs both 
in the individual, as well as in the part of the body which 
produces it. On expofure to the air it becomes rancid, 
from the abforpuon of oxygen. It is alfo decompofed 
by heat, and from this decompofltion there is produced 
an acid liquor, an acrid empyreumatic oil, and carbonated 
hydrogen, having a refidue of charcoal. The acid liquor 
has been fuppofed a peculiar one, termed the febacic 
acid. When obtained pure it is fluid and colourlefs, has 
a pungent odour, and a iharp acid taile. It is decom- 
pofed by heat, carbonic acid being difengaged, and 
charcoal remaining. 

CCCXIX. 

When oils arc diflilled with a heat above that of boiling 
watecr^fo that they are made to aflume the form ot 
'apours, they never fail to undergo a change. They 
become highly acrid and (limulating, as well as fetid 
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and difagreible. In this fiate they arc termed etrrpy- 
reumatic oils, and are diiltnguiilied into four variecies, 
viz. 

1. Thofe produced from the balfams and refins. 

a. Thofe from the fixed oils. 

5. Thofe from the vegetable fubftances that do not 
contain a formed oil. And 

4. Thofe from animal fubftances that are not of an 
oHy nature. 

ceexx. 

The firft divlfton has, along with the burnt and difagree- 
able flavour, fome of the odour of the aromatic oil. The 
balfams and refins always give out a quantity of aromatic 
oil^ which is mixed with the empyreumatic from the more 
fixed part of the refinous matter, fo as to communicate 
fbme degree of the particular flavour. 

The ftcond divifion has always an odour more or lefr 
refembling that of the fnulFof a candle or lamp ; a quan- 
tity of undluous oil continues to evaporate from the 
wick, and the fteams afFeft our organ of fmell. 

The third divifion has more or lefs the odour of tar, 
and is not diftinguiftiable from it ; it is attended, with the 
fmdi and odour 0/ the wood that is bur ning. 

The fourth kind has always an odour referabling that 
produced by the burning of bones, and other animal 
fubllances. 

CeeXXL 

Thefe oils, as firft diftilled, are always dark coloured, 
and have a confiderable degree of thicknefs and viiV*dity. 
They are eafily foluble in fpirit of wine, and mifcible \u 
ibme meafure in water, and they want the lubriaatlng 
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Dpacity of the ondluous oils. If *:hcy are repeatedly 
diililled they acquire a greater degree of tenuity* fluidity, 
and volatility, and the dark colour goes oiF. There are 
many of them that can be rendered as ^colourkfs, fluid, 
and volatile as (piric of wine. They then mix more 
readily with water, which a£Is chiefly on their more 
volatile parts. The mod fetid lof the empyreumadc oils** 
are thofe from animal fubflances that are not of an oily 
nature. Some of them have been highly recommended 
in medicine, as powerful anodynes ; but the trouble of 
preparing them, and the difficulty of preferving them, 
have made them be lefs attended to. They mull be 
diililled live or fix different time*, and the oil put into a 
clean veflel each time, which is attended with confiderable 
trouble and expence, as it is difficult to free the veffela 
of the thicker matter remaining after the diflillation, and 
the cxceflive fcctor of the oil renders the operation very 
difagreeable ; and when they are prepared, they are liable 
to depravation by keeping. 

CCCXXII. 

But there are fomc kinds applied to more cxtenfive 
ufes, as tar. li is the empyreumatic oi) of pine and of 
different kinds of iir trees. It is expelled from them by 
hear, and condenkd hallily, fo as lo obtain the greatefl; 
quantity of this oil ; and as thefe trees all contain a quan- 
tity of balfanuc matter and aromatic oil, the car has that 
adhering to it, 

CCCXXIIL 

Bitumens, 

lad diviiion of inflammable bodies comprehends the 
bitumcna, which are generally of a llrong fmell, are fluid, 
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foft> or folid, and afford by diftillation an empyreumatic 
oil. They are found in three ftatesi exuding from crc- 
vicesj floating on waters^ or forming flrata in the earth. 
They conflfl of the fame principles as vegetable matter, 
of carbon, hydrogen, and oxygen ; and there are often 
mixed with them the remains of vegetable matter. They 
arife, therefore, from the flow decompofltion of vegetable 
fubflances lodged in the ^earth, or they depend on the 
aftion of heat, without the accefs of air. 

CCCXXiV. 

Naphtha and PttroUa. 

The naphtha is an oily liquor, limpid and coIourIer5, 
of a penetrating fmell, volatile, and highly inflammable, 
having a fpecific gravity of 708 to 847. It will burn on 
the furface of cold water, and it does it with a fmoke like 
all other oils. A liquor of this kind is generated from 
particular fprings and wells in Perfia, and in the duchy 
of Modena in Italy. Others, inferior to this, more fre- 
quently occur under the name of petrolea, of a brown or 
black colour, and lefs agreeable odour, in various parts 
of Europe, in the crevices of rocks, in fprings and wells. 
The alfhaltus is another fpccies of the fame, folid and 
brittle, and altered, perhaps, by expgfure to the air. It 
melts by heat and is dccompbfcd, affording an empy- 
reumatic oil, carbonated hydrogen, and carbonic acid. 
None of thefe varieties, when burnt, leave any earthy 
refiduum. 

CCCXXV. 

The bitumens, in confidence, refemble the veg^4^ble 
balfams. Thofe of them that are more fubtile than tfie 
kinds deferibed, fo rarely occur, and are fo codly, that 
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few experiments have been made upon them. The more 
fluid ones float on fpirit of wine, and readily diiTolve in it. 
The thicker kinds derive their confiilence from a greater 
proportion of foltd matter. When diHilled they become 
like the fluid kinds, acquire a greater tenacity, tranf* 
parcncy, and volatility. Upon the whole, the dif- 
ferent varieties refemble the empyreumatic oils, and are 
obtained by heat from the foltd bitumens ; of thefe there 
are two kinds. 

CCCXXVI. 

The firft is the amber or fuccinum, which is a bitu- 
minous concrete, of a yellow or brown colour, and more 
or lefs tranfparent. In its colour, however, there is 
confiderable variety ; fome pieces being clear and trans- 
parent, fome opaque and whitifh, fome dark coloured ; 
the mod valued fpecimens are of a pale yellow colour. 
On being flightly rubbed, it acquires ele£lric powers ; 
only a fmall portion of it is diflblved by fpirit of wine, 
it gives the mod remarkable phenomena when expofed 
to heat. Being rubbed, the odour of it that exhales re- 
fcmbles the aromatic refinous fubdances, and is increafed. 
In a greater heat it acquires a brown colour, emits fome 
fleams, and undergoes a date of fufion. It then bc^comes 
quite dark and opaque, and it is employed in this dace in 
the compofitioQ of fome varnilhes. At the fame time it 
emits very penetrating vapours, burns with a greyifh 
dame, and leaves a coaly refiduum. 

• CCCXXVIL 

Wl^.^his fubdance is diddled, the empyreumitic oil 
Seed is moftly thick, and of a Uackifh colour, and 
tias a heavy, penetrating odour. When it is repeatedly 
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diftilled it becomes more fluid and tranfparenty and can 
be rendered quite limpid^ in which ftate it 'is faid to 
refemble the finer kinds of petrolea* particularly the 
naphthd. It is then termed redltfied oil of ember, 

CCCXXVHL 

The origin of amber has been much difputed, whether 
it is originally a foflil, or is produced from vegetable 
matter. The only reafon to imagine it is entirely a 
foflil body is, that it is found at fome depth below the 
furface under certain ftrata. The greatell part that we 
have comes from the Baltic. A confiderable quantity 
is found floating on the fea on tbefe coalls, being waibed 
out of the foil by the agitation of the waves, when they 
penetrate through different ffrata, firfl through one con- 
taining foffil wood^ variottfly compared together ; under 
this a ilratum of vitriolic minerals ; below this the amber 
is ifound diiperfed, in various fixes ; but when it is 
examined, we find mantfell proofs of its having been 
produced originally at the furface of the earth. 

cccxxrx. 

Ambergrijl^ 

The fecond of the folid bitumens is ambergrtfe, Jt 
refembles amber in fcveral chemical qualities. It is a 
light alh-coloured body found on the fea-fliores in the 
Haft Indies. It is opaque, and of a granulated ftrufture. 
It has a light agreeable odour, melts with a gentle heat, 
without fuffering any change.; and, if farther heated in 
clofc vcliels, it gives an oil like that of amber.. alfo 
diiToIves in fpirit of wine, by means of heat, and is'1tlf{*d 
tn the compofition of perfumesa 
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CCCXXX. 

The oiigin of this fubftance is uncertain. It appeal*'* 
to be fomevvlnt fimitar to that of aaiber. It is found in 
matRs^from one to a hundred ounces. The greatfll 
quantity is found in the Indian ocean ; but we al(o meet 
with it in our own and in the Northern Seas. It is found 
likewifc adhering to the rocks, and in the (iomachs of « 
the moll voracious filhes; thefe animals fwallowlng at 
particular times every thing they happen to meet with.' 
it has been panicularfy found in the inteflines of the - 
whale, and moil commonly in ikkly fith, being luppof^d^ / 
the caufc or cllVct of difeafe. We efeen find Iti it ' 
reli< 9 s of ardmal tr.d vegetable fubftinres, the bones and^ 
beaks of birds, and infiiils ; and as it refcmbies bees-wax, 
melting like it, it would appear that ic has been originally 
bees-wax, which having been buried unde r the furface of 
the earth, or having floated a long time on the ocean, 
has undergone a conliJerable change ; and we know 
amazing quantity of bces-wax and honey that is fome- 
rmes collected by bees, in their wild date, as in America. 

In old trees quanxitics have bten found, fuflicient for 
filling Tevertl hogiheads; and in rocks and caves along 
the fea-fiiore, quantities may be gathered together, and 
by being tfcried, or by floating on the water, they may 
undergo a change, fo as to be converted into this 
fubilance. 

- CCCXXXI. 

CoaL 

The la(l of the folid bitumens is coal, which h well 
kno^-iTs a ufcful fuel. It is of confldt rable Vc'iiay, 
STdifters from the preceding fubftances ia coiiuiiutg 
Von, HI. H 
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earthy and carbonaceous matter ; the different propor- 
tions of which give rife to its different varieties. It 
burns with flame and fmoke, and leaves a refiduum of 
alhes. , Expoled to heat, in clofe vcifels, it affords an 
empyreumaiic oil, carbonated hydrogen, carbonic acid, 
ammonia, and fometimes fulphuric acid ; the refiduum is 
car1>onaceous matter, and when burned to whitenefs, its 
aihes are chiefly argillaceous earthy with oxyd of iron. 

cccxxxn. 

Coal is generally found in extenilve flrata, and the * 
^hief varieties of it are, 1. The common Parot coal ; 
a. The fat, or blackfmiih's coal; 3. The-Kilkcnny, or 
blind coals and 4. The candle coal. 

CCCXXXIII. 

The Parot coal differs from the fat coal, in being more 
inflammable, and in burning with a much more copious 
flame. Expoled to heat, in clofe vefl'els, it gives out a 
**quaniity of cmpyrcumatic oil, which, by repeated dillil- 
lations, acquires a great degree of tenuity. Ap RrA it 
is thick and very black, but it becomes light coloured, 
and fo volatile as to take Are on the lead .approach of 
flame ; on the furfacc of water thus rcfembling the 
naphtha and petrolea, which were formerly employed in 
the art of war, fpread oa the furface of water> and fet 
on fire, in order to burn the enemies' fhips. 

CCCXXXIV. 

The fat coal contains a great quantity of Inflammable 
matter ; but in To volatile a ilaie that it requires fome 
art to blow it up, as it is difpOfed to undergo of 
Juflon. The fmall pieces unite, and concrete togetSt,. 

4 
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This is a valuable property^ and which renders the Englifli 
coal fo efteemed in commercet becaufe in the working 
and (hipping it is not liable to any wade and decay. 
The dud of it proves jud as ufeful as the folid pieces* 
whereas the Scots coal, of the common kind, is cue, dlf* 
pofed to bake together, and the daft of it extinguilhes 
the fire, like fand. But thefe firll unite together, m 
confequence of the partial fufion, and form large mafles, 
which are afterwards broken, in order to animate the 
fire. 

CCCXXXV. 

The blind coal is a fort of natural charcoal, as formerly 
noticed. By iti external appearance it is hot to be diflin- 
guiflicd from the other coal ; but in the fire there is a great 
difference. It does not give out the fmalieft appearance 
of .fliNne, but contains the inflammable matter in a more 
fixed (late. Expofed to heat, in clofe veflels, it does noc 
give out any empyreumatic oil. Some change has been 
produced to form this coal, by the application of fabter- 
raneous heat upon coal of the common kind, as the difli- 
pation of its more volatile part, and a vein of coal cinder 
is adlually found near the town of Ayr. 

CCCXXXVL 

On examining the extenfive ftrata of coal, we find 
every reafon to conclude that Jt is of vegetable origin. 
We meet very frequently wkh appearances in it fo much 
fefembling chdfe of the chadcoal of wood, that there is no 
^om to doubt that thefe mafles have been formed from 
pieces of^wood, that have undergone fuch a change as to 
appearance of charcoal. We ice the fibrous^ 
appearance of the charcoal, and that it poflefTes the 
Ha 
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>:i^ja!uie8 of it ; and we oLfervc that it is found in thtf 
ijeighbourhood of ftrata, formed by a difporitiou for 
water. At ieaft, in this part of the worjd, coiifiderable 
quantities of coal and free*ilone are intermixed, which 
laft is formed from fand, arranged by water. Bcfides wc 
find large Cbllcdlions of wood, under the forface, ilill 
retaining its principle, as near Exeter in Devonfliire ; 
only it is fo bituminous that it cannot be made ufe of for 
ordinary fuel, and is o^ly .employed for burning lime: 
and in no ether parts do wc find fuch amazing quantities 
, of wood or ttecSi compared together, fo as to form very 
, thick and extenfive (Irata. 

" , CCCXXXVIL 

' Thcfc fa3s platnly ftew, along with many other 
phenomena, that this glotie has undergone great charges; 
that whdt was once above the furfiKC is row buried at 
a great depth below, and what was at a great depth a 
novy expofed to the air. So we find rcafon to conclude, 
with regard to the folTil infiammable fublUnces, that 
they have all derived their origin from vegetables. We 
find traces bf thefe in amber, &c* ; and with regard to the 
fluid inflammables, they refcmble the eenpyreumatic oils, 
an4 are probably produced by ibe deflru<flion of inilam* 

, fub^^nccs, hy fubterraneous fires; and we find 
^ them in countries ihal abound with volcanoes, as in 
Italy, where the different kinds of naphtfba and petrolea[* 
from the crevices of rocks; and float ob the waters 
i of particular fprings, -and the whole of the country ^ has ^ 
vfabterran^qos fires arprefent, or the marks otf 
have cxifted before. 
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CCCXXXVJIE. ' 

From this view of inflammabls fubftances, we 
that their bafe confills of one of three Ample bodies, 
carbon, fulphur, or phoTphorus; and that thefe Ample 
bodies are united with various extraneous matters. Tnus 
diamond confills of carbon, in its pureft fiate'; charcoal 
confills of carbon, with a proportion of oxygen; plum- 
bago is carbon, with a proportion of oxygen and iron. 
Proceeding farther, we find, alcohol confiAs of a union 
of carbon and hydrogen ; that the oils contain carbon, lit • 
a very confiderab'c proportion ; that in the fixed oiU' lc 
is combiived with mucilage, and in the volatile ones wilh 
aroma ; that camphor is a volatile oi), rendered contVke 
by its carbon ; that wax is formed of carbon, in a large 
proportion ; and that the bitumens confill alfo of a large 
ihare of this prtncipki with a contamination of earth and 
other matters. 

CCCXXXIX. 

Sulphur, again, the fecond of the fimple inflammables, 
may be confidered as the grand mineralizirg agent ; and 
its combinations, therefore, will appeal in a clafs of bodies 
we "are afterwards to conlider. 

Phofphorus, the lafl of the three, compofes the prin- 
cipal bafe of the hard parts of animals, particularly, the 
bones, and is found in greateft abundance, and is moft 
cafiiy procured from the bodies of animals. 

Thus each of them /may be feparately confidered as the- 
proper inflammable bafe of the vegetable, mineral, and 
animal kjngdoms, though not exclufively confined to thefe. 

CCdXL, 

We have thus examined the clafs of inflammable bodies, 

th 
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both in their fimple and more compound ilate. This 
clafs we find highly important in medicine ; of the fimpic 
infiammables, carbon and phofphorus enter largely, as 
confiitoent principles, into the animal body ; and of the 
compound fubfiances, the unfluous oils do the fame. 

Carbon is that principle which is the bafe of \egetable 
matter, and which is transferred to the animal body from 
that fource. Its extrication, therefore, by the procefs of 
refpirationi gradually and condantly taking place, by 
' the abfarption of oxygen dccompofing it, in order to 
^ allow complete anlmalization to enfue, and the real animal 
^‘ principle, or azote, to prevail. 

Phofphorus, again, is a particular conilituent of tbe 
bonc.1, as carbon is of the fofter parts ; and they confift 
ahoad entirely of pbofphatc of lime, with a fibroua 
parenchyma. 

Sulphur is contained in very ftnall proportion in ani-i. 
mals ; but, at the fame time, it is much ufed in medicine* 

CCCXLI. 

, As a medicine, fulphur is diftioguilhed by its infolubility 
in the animal fluids, by its fpeciSc aflion in pforic af- 
fe^ipps, and by its power^of diminiihtng the aftivlty of 
^ther /medicines of a metallic nature. The firft arifea 
from enuring fo little, as a conftnuent part, into the 
.pon||^s of the animal body ; the fetond is a con* 
of its highly penetnitinj^ and diffiifible nature, 
as a powerful ftimulus oo the extreme cutaneous « 
veffels, and hence applied in any lUiinner it is.^ually 
efiVdual j and the third is by reafon of its abllra^Mng 
foch metallic Tcincdies that part of the oxygenous principle 
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which gives them oxydation, and on which their aftivity 
depends. 

CCCXLII. 

Carbon has of late been introduced a .medicine, In 
its compound Hate, or in the form of charcoal, again ft 
internal haemorrhage and external ulceration. In the Hrit 
cafe it is given in powder, and will no doubt be fuccefsful 
in arterial ha:monhage, by leiTening a^ion, and abftra<3:r 
ing that principle to which the change of llie fluid inr 
its palTage through the pulmonary veffels, is owing. In 
ulcerations of an irritable, painful nature, it will foothe 
uneafinefs, and difpofe to the fonnacioo of fibrlne»< or 
folid, in the part* 

CCCXLIIL 

AlcohcJ la a fluid largely employed in medicine, both 
fimply and as a folvent of other fubftanecs. It polTcfTes 
highly ftimulant powers, and imparts their adive prin- 
ciple to all the variety of wines of vinous and fpirituous 
liquors in ofe. Its proportion in thefe different liquors 
varies ; but its operation is always to affed the nervous 
fyftem in a powerful manner, and to induce that debility, 
as a fecondary elFed of its adion, which wc term intoxi* 
cation, and which powerfully undermines the fprings of 
fife. The dietetic ufe of alcohol, in its different iorms/ 
has thinned fociety more than either peftilence or the 
fword ; and the impaired conftitution of modern age marks 
ftronaly the baneful confequences ol its influence, 

CCCXLIV^. 

the next diviflon of this clafs of bodies, are much 
allied to the animal conftitution. Thofe of the volatile 
H4 
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k.’>d arc chirpy u'cti in the foim of diilillcd wau'rs or 
c.'ifnbincd w tn 'ulcohoJ, termed fpirits, as re»idcring it 
more aj reel' I p. 'I'heir opcrtnijn, iliejefore, on the 
lody difier^ in no ref^efts fiom it, and cannot i»e conli- 
dereJ hiving, in the fmall proportion in wliitli they 
aic combined, the real operation of an oil. 1 'ic ii^td 
oils, however, admit a more general application, r.rd 
they arc employed in medicine latgclv, b^uh ev:t»'i»:.!ly 
And internajy. By their luhricatii j and emollient <jua- 
Jities they remove tenfion, pain/and fpafm ; and by their 
chemical combinations they may be confidered as adling 
ftrLhcri.an<l leffening the adlivity of the oxygenous prin- 
ciple, in certain lUtes of difeafe. Thus# when the de- 
er mpjfition of carbon and hydrogen is too rapid, by the 
diftcrenC excretions and abforption of oxygen is in excefs# 
oils will be properly ufed, to lelTen this effirQ. In fome 
climates they arc both employed largely in diet, and al(b 
tiicir external application to the furface, is attended with 
the mart falutary confequences. Too little obfervation, 
however, In . been made on this fubje£t, to enable ns to 
form any full opinion rcfpe£ling it. In all cafes of 
abra (ion of furface, the ufe of oils, in, the form of un- 
guent, has been very general ; but they are more fuited 
to the aflivr inflammatory dates of local difeafe than to 
the chronic ; and in the latter fh^y do not even form, in 
a great number of cafes, a proper medium for the appli- 
cation of other remeuics. 

The ufe of oils has beem lately recommended in one 
Ipeculiar difeafe, which has baffled the healing art,, 
hydropiiobia; and it is recommended both intcq^glly, in 
liberal dofes, and alfo to be applied externally, 
reral and (Irong friflioo of the furface. 
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In all cafes where oils are uftid ifttcrnally, they require 
to be taken in a combined ftate ; ftomach is unable 
to digeit them pure. 

CCCXLV. 

C imphor is one of the moll powerful remedies in me- 
dicine, and it is ufed both externally and internally, in 
a variety of diforders. From its connedtion with the 
eflential oils, it is clearly, in ftnall dofes like them, a 
po.veiful Hinoulant. Hence in Iblution it forms a fuc^* 
ccUful rubefacient, in cafes of external pain or fpafm* 
In large dofes, however, it becomes a ufcful fedative and. 
antifparmodic ; and for this purpofe it is employed lor 
urinary alFcdlions, particularly where iiritation arifes 
from the abforption of canthari 4 es ; in which cafe it ij 
faid to a£l like a charm. In contagious diforders, 
putrid fever, it has proved alfo a (Irong antcfccptic; but 
to its fedative qualities in m.inm, much mo^'e has been 
aferihed than to any other remedy ; and that fuccefs has 
here frequently attended its exhibition there can be no 
doubt, rir 

CCCXLVL 

The refins and balfams are equally external ard m-i 
ternal medicines, 1 he latter have been confidered as 
rpecthc in ulcerations of the ‘lungs and urinary Organa; 
the former are more hearing and inflammatory. The 
ule of both is much circudifcribed in modern praClicc* 

CCCXLVIL 

The »>fi? of fpermaceti, formerly in much repute, 13 
nG»^f•litlft employed in medicine. Its only quality is as 
a foltening remedy in loothing irritation ; hence it n. 
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exhibited wherever abrafioA of the paiTages takes place# 
as in cattarih# or ulceration of parts# particularljr of 
the lungs itnd uiinary organa. The chief objedion to 
its ufe is its difficult combination^ and its afterwards l|ing 
heavy on the fiomach. 

' fiees-wax# and all the other kinds of wax# are chiefly 
ufed externally# in combination with the oils# in the form 
of unguents# cerates# andtplafler^. it is fometimes# how- 
ever# formed into an emulfion# in chionic dyfentery# 
with fuccefs. 

Lac is never cmploye4 In medicine but as a colouring 
lumance# and its chiwf ufe is to tioge fealing-wax. 

CCCXLVUL 

Amber is cllecmcd in medicine a powerful anti- 
fpafinodic# and is ufedln a variety of forms# as we {hall 
afterwards And# in a number of nervous dKorders. 

Ambergufe is io]cl> employed as a perfume. 

With the petroka, external fri£tion is recommended 
in rheumatic and paralytic cafes. 

CCCXLIX. 

On the whole# the clafs of inflammables afford a fet 
of remedies of poweiful operation; but though agreeing 
in one general prmciple# they differ very much otherwife 
in their fecondary properties, 

CCCL. 

Class IV, Safti, 

The next clafs of bodies# or the fatine, is perhaps the 
mofi numerous cf any one, fium their ftrong 
combination. They confift all of oxygen# fixjdfto dftm- 
biAation with fome combuftible body# and water » often 
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prefent^ without being an immediate part of their com^ 
pohdon. 

CCCLL 

Of this clafs of bodies, tHeir fotubility in water is 
their leading charaderiftic, as formerly obfervcd (VIL) ; 
and in diiToIving them certain phenomena are found 
to occur. 

CCCLIL 

Thefe phenomena confift in 

1. A reparation of air ; 2. A change of temperature;; 
and 3. An increallng flownefs offolution. 

CCCLIIL 

Jn regard to the firft, the diflblving Huid becomes 
milky or muddy, and little globules of a gazeous form 
appear on the white fur face of the liquor. 

Op the fecond, it is obferved, that the temperature is 
fometimes diminilhed, and depends on particular circum* 
fiances attending the folution, as afterwards noticed. 

In refpeft of the laft, the facility of foloiiort is always 
greateft at firll, and gradually IcfT^ns, till it arrives at its 
ultimate point termed faturation ; and this power is 
prolonged, or the quf otity diiTolved augmented^ by two 
circumllances, agitation and heat. By the laft of thefe,. 
or an increafeof temperature, a larger portion of fait can 
be made to diiTolve, though it is apt again to feparate on, 
the fluid lofing thU temperature, 

CCCLIV. 

Saks divided into' two kinds, the fimple and 
compouiii, and thefe poflefs either a folid or fluid 
form. 
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CCCLV. 

The effefls of heat on both kinds is very fimilar, 
producing their expanfion and even converfion into va- 
pour, and, in a low degree, their confequent conden- 
iation> See, 

CCCLXVL 

When in a folid form, their attradlion for water is (o 
great, that expofed to the air they attrai^ it, prove it, 
and run into deliquium, or become deliquefeent* The 
degree of folobility, however, they poflefs, or tendency 
to deliquefce differs in different Talcs ; and the quantity 
difTolved before fatu*ation take place, is influenced by 
the circumllances already recited r 

CCCLVll, 

The liquefajlion or folution of Talcs, produces, as aU 
r ady mentioned, a change of icmpcnture, a herein the 
ilk is in a folid form, like that of all folid bodies, their 
locution produces a degree of cold ; and the fame alio 
happens when the water is in a folid (late, and the fait, on 
the coniraiy> the reverfe. In dllTolving, however, all the 
fluid Tales the oppofitc of this, or a degree of heat is pro- 
ci'ced; and the fame alTo takes place, when in confe* 
quetice of th«ir union with water thi latter aflumes a folid 
and hkewife when the fair, being in the form of 
elailic vapour, is by this union condenfed. 

CCCLVfir. 

Alt fa1ts, whether pofniTed originally of a fluid (late, 
t r rendered fo by folution, may Jbc reduced to a 
{o*id f rm, and this is performed by evaporation $ and 
jccor li »g to the degree of evaporation they receive,, two 
of tli« proctfs arife, the fivli ittmi 
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to drynoft^ when a brifk heat is Applied to the fluids and > 
continued without interruption till it is entire!/ exhaledf 
after which the fait is found to conftitute a white fpong/ * 
ntafs, the parts of which are too fmall to difcern their 
figure ; and fecond^ cryi!allization« when it is performed 
only to a certain degree# or what is termed^ to a pellicle ; 
and the water remaining not being fudicient.tjb retain the 
fait diffolved ; on the mixture’s cooling^ the latter fepa* 
rates in part, and clings in the form of angular mafles# 
which from their tranfparcncy, are termed eVyftals* - i 

. cccLix. 

It is in this lafl ftate that falts have been chiefly 
confidered ; but it is by no means their pure, jiate# as 
they contain always a quantity of water combined with 
them ; and to this they owe that quality they pofTefs# 
when heated to a certain degree of decrepitation# the 
water contained not being fufficient to produce on them 
the watery fufipn ; but when converted into vapour^ it 
efciipes in this way# with noife and explofion. 

CCCLX. 

^/^other peculiarity in the folution of falts is# that the 
fame fluid# when faturated with one fait#, will diflblvo 
another; and even afterwards diflblvc more of tJni j 
flril fait, the one increafing the folubiliiy of the pi;hcr* 
The confequence of this compound folution is often a 
ftrong combination of the falts* diflblved ; but in other 
, cafes not*-a reparation from fuch compound folution may 
be eiTecled in confequence of their difference of volatility, 
by fubmitting the folution to fublimation# or from their 
difference of folubility# by evaporating to a certain degree^ 
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or by expofing the dry mafs to deliquefccAce, leduccd to 
a folid ftate ; ot laftly* allowing them to cryftallize^ 
when the falts will fall to cryllallize in a dilFerent form. 
This proce(!» may be repeated till complete. 

CCCLXl. 

Simple falts are divided into two orders, of alkalies 
and acids. 

CCCLXII. 

Alkalies are falts of a peculiar pungent tafte, are 
cauftic when pure, or corrode the fkin> and diflolvo 
animal matter They change blue or red vegetable 
colours into green. 1 iiey unite with acids And both 
thereby lofe their diilinguirtiing quahnes. Ihey unite 
alfo with oils or animal fats, to hrm hip^. They dif* 
folve earths# and <ittrad water from the atmofphere. 

CCCLXUL 

Alkalief, from their origin, have been dividend into 
three different kinds, as dciived from the vegetable# 
foffile, and animal kingdoms 

CCCLXIV. 

Veg$iahU Aik ah* 

The vegetable alkali is a pungent fait procured fiotn 
plants# particularly their woody parts burnt to afhes. 
Itt appellation is derived from kali* the ASgyptian name 
of the plant firft ufed to procure it. It is freed from the 
imputities of the afhes by foiution# and evaporation rc.* 
peatedly taking place ; and n is then'prcfented in a folid 
form# of a white colour. 

CCCLXV. 

la this ftate it is highly cauftic# powerfully attraOs 
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humidity from the atmofphere, changes vegetable blue 
colours to a green, and is fufible at a moderate tern* 
perature> though it cannot be volatilised. 

CCCLXVI. 

One of the chief and rooft ufeful properties of this 
alkali is its combination with oils it) the formation of 
ioap ; and to render it more cauilic for this purpofe* it 
is combined with lime. Thus, if one part of the oil 
be mixed with half its weight of a ftrong folution of 
pot>alh> a thick white mafs is found difFufible in water*, 
forming a milky like mixture. !][/ boding a more in<^ 
timate union of tins compound is formed, and a folid 
iubflancc proem cJ. 

CCCLXVtr. 

Soap, 

Thus foap derives its folobility and detergency from 
the cau (lie alkali ; and the oil is neceiTary, in order to 
moderate the {har{)ncls and adivity of the alkali, and to 
give a flippcnncfs to the clothes, otberwife it would 
injure the clothes, atid it would be impoffible to handle 
them with the cauilic alkali adhering ; and as one of the 
means of cxirai^Ung the foul matter is mechanical violence, 
it would ir jure the clothe*’ greatly, were they not rendered 
llippery, and the fridlion dnniniflicd. So in the process 
of bleaching, where the cloth is expofed to violent fric- 
tion, it anfwers the purpofe. 

CCCLXVfll. 

Soap i« ^fo folabie in fpirit of wine, and in a mixture 
of fpirit of wine and water ic is ftill more fo thaa in either 
feparatdy. Heat incrcafes the diUblvbg powers of thefe 
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R^nilrua, and cold diminiflies it $ if too much is diflblved 
heatj the^fuperfluity concretes into threads, or a jelly, 
n proportion to the quantity; but this jelly has a fort 
Df fibrous ilraddlTfi and contains in its pores a quantity 
of liquid raatt^. Soap, diifoivcd in fpirit of wine, has a 
Sifpbfition to ^hcreie^into fibres, and the fpirit ads upon 
thplToap iaconrequence of its aftradion to the oil, as well 
aa for the alkaiL v F when we decempofe the foap, fo 
as to have the!, oil pure, it will diifolve in the ardent 
fpirits ; it has undergone fome change which gives it this 
^liality. So we can readily feparate the oil from the 
alkali,- by means of acids, which immediately unites with 
the alkalies. 

CCCLXIX. 

This elFcd of acids has led to the knowledge of the 
caofe of bardnefs in waters, with refped to foap. The 
meaning of this term is, that foch water renders the 
,furface of the foap greafy, and requires the foap to be 
agitated long before it will form a lather with k ; and 
when by long agitation we obtain a dilToIution, the, water 
throws up a greafy feum, confifting of the oil pfg fmall 
part* dccompofcd by an acid in the water, / ' 

CCCLXX* 

? Soph waters are rarely found to contain a pure or 
feparate acid but combined with fome fubilance that 
does not adhere fo (Irongly, as tbl calcarious earth, the 
I «arth of magnefia, of alum, and iti the fcveral metals 
‘ ^ which the acid is fo little feltered ; yet it is ready to< 
ad as if it was pure : ft it prevents the from 
readily diffolvirg the foap, till by the forcfald diffo- 
Ittdon of a fmall quantity the acid is neutralized ; after 
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which ic will diflblve the foap, as well as other puij 
water, 

CCCLXXt. 

This qiiality of waters proves often very inconvenient, 
as thqre are many manufactures in which it is necelTary 
to employ large quantities of foap, diflblved in water; 
fo ic is of great confequence to have water as fofc as 
poflible, to prevent a wade of foap, ns in bleaching, 

And therefore it is of confequence to learn bow to di£« 
cover hard water, and to find out a cure. Different 
methods have been propofed ; but there is no occafion 
for many new chemical trials; the trial with foap is 
as accurate and nice a one as is necefTary. Or dropping 
in a folution of fixed alkali, if there is any fuch com* 
pound, it renders the water muddy; but unlefs there 
be a certain quantity, the muddinefs will not be obferva* 
ble, yet the w^ter is hard with regard to the foap; 
fo the trial with a bit of foap is fufficiently nice. 

CCCLXXII. 

With regard to the cure, there is no doubt the addition 
of an alkaline fait will remove this bad quality ; but it U 
plain that this remedy cannot be put in praClicc, at a 
moderate expenc<; and it is eligible to chafe a water, 
that is natural]/ foft. This method of foficning water is 
employed on particular bccafions, as in cookery a fmall 
quantity of alkali added makes the water boil vegetable 
fiibftances more quickly and more tender, and at the 
fame time it preferves their colour in greater perfeftion. 

CCCLXXUI, 

Befides the oils, this alkali forms various combinations 
with the other inflammablc$> as ive lhall afterwards find ; 
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bat it poffeffcs no afiion on the limplc^gafcs. Its (Irongeft 
attraftion is for iSvater, being the moft deliquifcent of the 
three alkalies, and it diiTolves in a quantity of fluid equal 
to its own weight ; but, at the fame time, by evapo- 
ration, it can be reduced to a cryftallized form j and 
froin feme fads, its analyfis has been referred to be a 
combination of lime and hydrogen, though this is by mx ' 
means eflablifiied, ^ 

CCCLXXIV. 

top Alkali. 

Fqflit alkali, or foda, pofllfTes all the more general qua** 
lities of alkalies enumerated. It requires a flrong heat tO' 
melt it, and evaporates when it is expofed to a ftrong heat* 
It diiToIvcs in water without any impetuolltyj and abouC 
one-fixth of its weight in water faturates it. It is eafiljr 
feparated by cryftallization, afFording cryflals that arc 
flattiih^ two planes uniting at their edges with two other 
planes, forming an oblique termination by their union % 
but it is difficult to get thefe quite perfeft; moft com- 
monly one end, or the greateft part of one cryftal,, being; 
enmngted wicb another. 

cccLxxy* 

Thefe cryftals contain a great deal of water, in con? 
fcquence of which they sre liable to the watery fiifion ; 
but when the heat is fuddenty applied, ft> that the water 
quickly evaporates, the fait cements in the form of a 
crufts In like manner they are liable to fpentaneous 
calcination; but when kept in dry air, a part of the 
water is apt to evaporate, whereby the cryftajjofes their 
iranfparency. 
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CCCLXXVI. 

With regard to its origin, it is one of the falts which 
has been longed kno«vn and in ufe. It is mentioned 
under the name of nitre, in feveral parts of the Bible* 
as appears from the different qualities mentioned belong- 
ing to nitre, and which (liew it to have been a fort quite 
different from that now known by the fame name. 

CCCLXXVII. 

It ha^ a^fo been got in confiderable quantities in Africa, 
in the kingdom of Tripoli in Barbary, being brought 
from fome of the mountains to the fca-coad, -as a con- 
fiderable article of commerce. Great quantities are feat 
to Conftantinople. It is a natural produdtion, and dug 
up from the bowels of the earth, by running among very 
large quanties of common fait. There are alfo mountains 
of it in the inland parts of Africa, and there arc alfd veins 
found of this alkali. It is likewife found in Egypt, 
where it forms a kind of hoar-froft upon the furfacc of 
particular places, and where it is left by ffagnating water* 
which had jt difiblved. It is alfo found upon Teneriffe ; 
but there are no examples of it an Europe, only upon the 
plader of walls and cellars, and other damp places. We 
find a white downy efflorefcence, which is found chiefly 
to confift of the foffil allcali, which is the only example 
of a natural produdion, except what is found in the 
waters of forre mineral (prings ; and we have no fuels 
examples of it as found in Africa* Upon the whole, wc 
rarely meet with it in its independent Hate, but it occurs 
in combinati9n with other falts, ahd in this Hate it is 
found in immenfe quantities in the bowels of*^the earth, 
and in fprings i alfo in the fea, fo as it got the name of 
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foffil ; and fjch a fak is otiiained from the aft'.'fs of T-a 
plants; the one for obtaining it of the quality, is 
the kali, and from this plant all the aikalles have got their 
name. The allies f.om fea^w^ edf are prepa-ed upon the 
, coaft of the Mediterranean^ under the name of fed^; anJ 
upon our coaili they melt the alhes into an impure mafs, 
called kelp, which is purified by ihcfe that ufe it. 

. CCCLXXVilL 

In its pure (late foda is a foiid white niafs ; in its leading 
qualities it refembles the vegetable alkali, and they dilTer 
chiefiy in their ordets of attraction, as we (hall afterward* 
find. From analyfis, this fait has been fuppofed a coni« 
binatioa of magnefia and hyd rogen. 

CCCLXXIX. 

Fclatik Alkalis 

The volatile alkali, or ammonia, differs from the 
two former more than they do from one another. It 
ftews a great degree of volatility when expofed to a 
gentle heat"; in the ordinary beat of the air; affardieg 
vapours which affeS the nofe. It is commonly known 
by the name of volatile falts. So fait of hartlhbrn when 
cvpofcd to heat, totally . evaporates long before it. ar- 
rives at the heat neceffary fpr its fofioh ; and if a cold 
body is expofed in the way of its fteam, it forms a folii 
v^hite faline cruft upon the internal farface of the body. 
It does not feem acrid; for when applied to the fkin, 
the heat makes it evaporate; but ^^hen it is confined by 
a pkfter, it will quickly deftroy that part to-which it is 
applied. It diffolves eafily in water, and foraetimes cry- 
ftalliaes ; but it cannot be feparaced by evaporation and 
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crylialli^itton. Ic is fo volatile that when heat 1$ applied, 
it Dtgini to evaporate iiril:. 

CCCLXXX. ‘ 

With regaid to its origin, it is found no where in 
nature pute. Sometimes it is found in the air^ hanging 
over animal and vegetable* fubUances, produced by their 
putrefadiOiu By a burning and delirudive beat applied 
to them, they produce vapours ; and thefe vapours, when 
cond^nftd, arc found to contain a large quantity of this 
fait, with oth'*r matters which reprefs its volatility. 
IJiine, purrihed to a certain degree, is found to contain 
a confidtrable pioportion of ic ; and hence the detergent 
qj ility of putdd U(iiie. Nr ammjl fubilance afibrds it 
in gi eater quantity than the horny paits and bon^s. 
Formerly the horns of the hart wcic, for this purpofe, 
principally uleJ in pharmacy, an I hence th; fait ilill 
retains the name, though* now the chcnnlls have found 
that it is alFordtd, of the iame quality, by other animal 
horns and bones ; and they employ the animal bones of 
difF.reflt kiui^s, out of which t' c oil has been previoufly 
ejttra^ed. There i> alio a compound fait, of which it 
conrtitutes the half, viz. fil ammoniac ; and from this it can 
be prepared in a purer ftate than ffom any pf the former 
fubliaoces, as thus obtained it is called fai ammoniacum 
volatile. In all thefe procciTes a quantity is commonly 
combined with the water, as in txtradting it from animal 
fiibUanccs by means of fire; and in the fepa ration of it 
from urine it would require many repeated diilillaiions to 
feparate it entirely. Such a part as arifes in a watery 
form has been called fpiric by the chemids, which name 
they have given to mod alkalies obtained by diftillation ; 
9 
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hence the fpirit of hart(h(^rn« of urine, of fa! ammoniac, 
Thefe are alt nam^ s for the fame alkali, as combined with 
the water» and in different flates of purity, 

CCCLXXXL 

Thus it is obtained from ar'inal fubdances either by 
heat or putrefadion. The compofition of ammonia is 
more certainly knowi)^ than chat of the other alkalies ; 
and it U difeovered, by its decompofition, to confid of a 
combination of hydroge*) and azote, being formed by 
prefenting the two gafes to each other in their nalcent 
fiate. 

CCCLXXXII. 

The relation of thefe dlAerent alkalies in water is 

I 

difiinguilhed by different appellations, which are ne* 
ceffary to be known: the or vcgeta1)Iet b.ing 
named caudic lie ; the fccond, ^r foffilo, Oap lie ; and 
the third, or volatile, caudic volatile fpirit, 

CCCLXXXIII. 

Midi, 

Acids, the oppodte of alLalies, arc falts of a four tafte, 
and always appear naiutaliy in a fluid form. They 
change vegetable blue colouis imo red, nd as caulHcs 
on animal matter, and have a flropg atcra(*ii.:in for water. 
With alkalies and alkaline earths th-^y effeivefce and 
form compounds, on which the didinguifliing qualities of 
each are loft, and a neutral iait formed, 

CCCLXXXIV. 

The acids are more numerous than the alkalies, and 
tjhey arc divided like them into the fol&L vegetable, and 
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animal; of each of which^ . particularly of the fpcond, 
there is a great variety. 

CCCLXXXV. 

As alkalies area compuficion of hydrogen and azotc» 
fo acids are entirely a co ’ poruion of oxygen, with a 
panicuhr bafe. This we formerly obferved on that 
fubjedl (CCXXIL) ; and according to the various pro- 
portion i?i vvhjc*. the oxygen is united with the bafe, the 
acids a'c diftiniru^lhed, as there ftated, by, different ter- 
mination*. (CCXXV). Fnim oxygen being fo much ab- 
forbed by the ccm^ullun of inflammable and metallic 
bodies, acids are panic ul^rly form d by this procefs. 

CCCLXXXVi 

The foffil acids, being the moflt .powerful, claim our 
attention hrll, and they are by the names of 

the fulphuric* nitrous, and mumi^^^hey arc alfo 
diflinguifhed Oy certain common qualities. 

CCCLXXXVII. 

On account of the manner in which they are obtained, 
the only form we can have them in is that of a watery 
fluid, which is their flrpngeil Hate* In this flate they 
mal^ beconfidered as volatile, when compared with the, 
more fixed falts. The vitriolic does not enduisC^ a degree 
of heat that makes it red hot, and the other two are much 
much more volatile than it. 

CCCLXXXVIIf. 

They all agree* in having a very ftrong attraflion for 
water ; they attraA it from the air very quickly, and 
unite with water, with rapidity, violence, and the pro- 
dttfiion of beat. Upon this account it has been thought 
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flrange that they ftould produce coIJ, \%lKn niud Vvith 
ice; but this has been already evpUincd, as depending 
upon the great quantity of heat abforbcd by the ict, 
when liquified by the acid. As the nitrous acid produces 
^ the mod intenfe cold, fome have repifcfentcd the vitriolic 
as incapable of producing cold in this way ; but this 
arifes from the improper way of making the evpcrimciit, 
their iifing too large ai proportion of it for the Hi tl acid 
added, Lquified the ice, and produces the cold ; but after 
^ it is made liquid, by adding more acid> it will produce 
heat. Soedte mull be taken not to add more of the 
» acid to the ice or fnow than is barely lufficient, And in 
like manner, wit!i the other acids, though the vitriolic 
caufes the greateft error, as it produces the giciteft heat 
in mixing with ty^ater. hen it is diluted with a 
large qutntuy we can in iome meafurc feparate 

St again by diftsMion ; and by repeating the procefs of 
dhiiihtion, the acid is obtained in its itiongefl; fbte ; and 
ahis 0 } cration is called the rci^bfication, dephlcgroarion, 
or cooceniration of acid* ; but tl e operatiun can only be 
Canied to a certain length ; for their attr, nation for water 
is fo ftrong, that they cannot be had diy, therefore acids 
are always fbopd, exhibited, and ufed in th*e form Of fluid 
JChey are to be confidered as folid fluids dsflblved in water^ 
and appearing in a fluid form, in tDufcqieoceof the!rcom<t 
binatton with that fluid. This m&krs it difficult in them 
to fliew any natural tendency to folidliy ; this tendency, 
however, i$ fhewn on diflerent dtcaflons. The vitriolic, 
when flrong, will become Glauber falti, a great part of 
it being formed Into fmail fibrous cryflals^ fg as to give 
the whole the form of ice» 
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CCCLXXXIX. 

In like manner, with regard to the nitrous add, Faren- 
hcit, in producing a great degree of cold by the mixture 
of this acid with fnow, at 40 below nought, found that 
fome fmall phials of the pure acid were coagulated, and 
part of the fait was formed into cryftals throughout the 
liquor ; To we have experience of a tendency to folidity 
in thefe two acids. 

CCCXC. 

With regard to the muriatic acid, no cryftals have 
been obferved to have been produced in it ; but by ex- 
pofing it to the fame Or a greater degree of cold, it might 
difeover alfo the tendency to folidity. 

At any rate, there is another way of taking the acids, 
which {hews that they are at bottom of the fame nature 
with other faltr, by joining them wuh^the fixed alkalies* 
With thefe they unite very ftronglv, their volatility is re- 
preffed, their atiradion diminiihed, and we can feparate 
th^ waiter from them by evaporation, and have them in a 
dry fqiW fomi, requiring a ftrong red. heat for fnfion, 
capable of being reduced to the form of cryftals, and having 
all the other qualities as belonging to the falts in general. 

CCCXCL 

Another quality in common with the acids is, that like 
alkalies they change the fame infuficn, vi2. the purple and 
blue colours of vegetable, fubftances, but in a dIfFerent 
manner; for if blue, they change it into a red; or if 
purple natorallyi they brighten the red, and diminifti or 
entirely abotifti the blue. A very fmall quantity of the 
acid is fufiicient to produce this change. This change 
«5f colour is in ihe infufion of rofes, the fyrap 

Voi. IIL 1 
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of violcU, and in the infaHon enlied liemusi or turnfoil, 
wiucU is fold by tbofe who deal m dying ; and the 
produced by the three acids is cxaflly the fame, though 
the dilFtrcnt colour-* of vegetables arc diflcicntly afFcdlcd. 
Jn fome the acid is Urongcr, and the blue more fully 
aboliflied ; and the (‘me eflc£l is produced, though they 
have been prcvioi ily tinged of a green colour by an 
alkali. Jn like the alkali vuU <han[,c the c<5- 

lour alternately. If the alka’i is added riadualiy to 
the fyrup of vioUts, for inii into, ic full: red )jes the lu- 
tutrd blue coloui ; but li more is added, it changes ic to jl 

grtcij. 

CC C\LII. 

Another common quilicy of iIiuIc/ckI isthitof uniucig 
wiih the alkalies, and pro ^ucing n < fkucltencc ; ana it is 
therefore uftd as a r’-iu non of the acid falts ; for there is 
no other fublUnce loli l< in water that tlKrvefccs in the 
lame mar iiC»-, c \ccpt the a\.jdw , and this is ni like minner 
ufed US a criterion of alknlmc i i‘ts ; for theie is no fait 
foluble in water that ellcrvtfccs \utii at ids, except the 
alkaline falls. 1 heic acids alfo eflervefee with the me*- 
tali*c fubftan 'c«^ and with the abforbent earths, as 
Haieflonc, marble, ^'c. j and as ihtv (hew a peculiar 
dlflolving power over earths and metals, they fbew an 
acrimony and rori olive power over animal fubftauccs, 
Jf taken internally, they would deliroy the places to 
which they ate admitted; and when they arc applied to 
the fuihice of the body, they^ produce a pain like a 
burning coal, and aj quickly deliroy the part. 

CCCXCIII. 

Thefe properties they Ihew in their ftrong flatCi When 

11 
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diluted with water, to a certain d grec, they have iiot 
the(c powers ; they lofc entirely that exceffivc acrimony, 
and their mol^ general efFeft is to prevent or retard 
feiincntation or putrefa£lion, and they are taken as 
medicines. They are cooling and alhingenCf and im- 
prefs a particulai tade upon the tongue* which their 
name imports. 

CCCXCiV. 

Sulphmtc^ Sti^phuicous, oi Vtititikc Acii* 

In entering upi n the atids, as formerly obferved, they 
are pr< Tented always in two jlatcs, as containing a greater 
or Icfs proportion of o\ygcn, which fi itcs arc diftingutfhed 
by their ddicrcnt uimi lations oT and ouu 

The name of thu acid n cler.vvd from viMiol or cop- 
peras, from v\hKh it vv piepircd, and in which 

Ihte it is combnud with iron 5 but is now moll commonly 
procured from the coraburtion of fulphur. When pure it 
is colourlcfs and tranfpoK nt, ( f great ilmoft of* 

double that of water; at the Tame time, it has fomewhat 
the appeaiaiice of Ids mobditv or fluidity ihan w'atci ; and 
having (bme degree of the fluggiiWTs or l(*ii'or of oiL 
it is catitd oil of vitriol. The rdt it contains is more 
fixed than water. To that it endures the heat ctf the iir« 
and even a more violent heat, without oui ppictiving any 
effluvia p»‘oceediug f I om it, or its giving the kafl per- 
ceptible fmell. It has fuch a powerful atiradlion foe 
water, that the hcaj which is piodui.ed by ihdr union ia 
Tuppofed to be occafioned by it; but pUriups it is more 
probably owing to the contra&ion of the volume which 
take? being lemarkably ftrong in this mivtme. 

The btti is To Arong, that if the union is m idc in a ghiTs 
vcAel not fitted for bearing fuch iaJdtn alterations of heat 
Ji 2 
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jind cold, it will be broken. The moft convenient is n 
Florentine flafle. So great U its eiFed, that if water is 
applied to the outfide of the velTe), ii is thrown ofF in fteams ; 
and if 'the water is warm* there i$ a ftronger agitation or 
commotion of the mixture* the addition of heat commu- 
nicated by the acid* converting a part of the mixture into 
Aeam* by which means it is thrown out of the velTcl. 

CCCXCV. 

It is now employed in the procefs of bleaching linen ; 
and ioine of the manufaflurers have complained of the 
danger of its falling in fmal? drops upon the linen^ which 
eat out into fmall holes ; lut it has been found that they 
followed the prafllce of mixing it with hot water inftead 
of cold ; and by the {udden explofion and ebullition of it^ 
fmall drops of it were thrown about and fcattered* tb as 
to fall upon the linen. There 1$ no advantage in uling 
hot water, neither is there any difficulty in mixing it with 
the cold, (o ds to give the wiier the pretty (harp acidity 
wanted. It svoutj indeed be a long time before the 
equal difluficai look placc:» if it wctc not agitated^ from 
its falling to 'I e bottorifi, on account of its great dreighc* 
if once cquiily d/perfcd* it will never feparate again, * 

CCCXCVf. 

The aitra^lion of this acid for water appears from the 
qoicknefs and rcadinefs, with which it unites it from the 
air, any qinn ty rxpofed to the a*r* afCtafling one- third 
of It'* weight- in a day ; and when long expofed* it wilt 
fivr times itj> weight, which is abqMt la times its 
bulk* Kut the quantity attrafied eveiy day I^Fs 

and icf> , having the greater atcraftion for watii^ kfi 
ii contains already * as is the cafe with the other fidti. 
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CCCXCVIL 

fn lenlfylng this it is nccc.Tary to manage the 
operiiiion in cKifc vdllls, ilicugh it is more {^’:cd than 
ihe water, cihciwiic a great p«ui of tl*e acid uill beJolK 
The retort and rettiver aie therefore ufed, The firll 
vapour is ncaily a puic water, and docs not rcqulie much 
more heat than boiling water; but the remainder is much 
moie llrongly retained by the arid, and a more vioitnt 
heat required to continue the ddlilUtloo* Af length 
the heat rifes to 600 of Farcnhcit, uhen the vapour 
ari/ing contains as much acid as the liquor (hit i cm tins 
in the rctott, and then it is needleis to continue the 
operation any longer. This operation is performed to 
ptepare it for the market. For reduiing it to a certdn 
rpccihc gravity, the watery part that comes firll over, h 
put into the retort again, and the diftillation repeauj, 
whereby the acid is all recovered. 

' CCCXCVllT. 

This acid IS moft remarkable for its afrinn u-»hi the 
inBatnxnable fab (lances, in confeqne.H e ot me attradiou 
of the latter for its oxygen ; thus, if a little of it be put 
into a glafs, and fome olive oil poured thereupon, tho 
colour is generally darkened, a fcnfible degree of heat 
is produced^ and fometimes fteams arife from the mix- 
ture. The oil becomes very thick by the adlioa of the 
acid, conflittiting a compound that has very near the 
confidence of tar« and is of a colour l|)at rcfcmblcs it, 
being at the fame time very pungent. Suffocating va- 
pours are emitted from it ; but the oil that is ufed is not 
one ofthofe that contains the principle-of inflammability , 
in its moft loofe and feparate ftate, 

I3 
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CCCXCfX. 

If one of lhat kintl is taken, the oil of turpenune, 
the aftion of the acid t$ violent, this oil being more 
Jflfiaijtimable than the other^ and containing the principle 
of inflammability in a more loofe ftaie. Theie is ge- 
nerally a vef> violent hcfit produced, a part of the 
acid and oil are fuddcniy changed into vapour, which 
barft out of the vial, fhe mixtuie h of a black colour 
and confldcrable thickner*, and the oil has acquired a 
♦ particular fmcll, different fro n what it has in il& natural 
flatc. This acid gives the fame colour to all bodies, 
tinging /^ven all bodies of a black colour. So when it is 
kept in a negligent nuunet, and ^iny ai.imal or vegetable 
Iqbflance touched \\ith it^ it acquires that colour ; but this 
colour is eafily removed by boiling, its own afiivity and 
acrimony, dcAroying the fmall quantity of matter that is 
mixed with it. 

The profv I of the fulphuijc acid, is 3.68 of oxygen, 
and 05*2 oi LIphur. 

cccc. 

Njiftic Aiid. 

Next to Oie WphurJe or^ vitriolic is the nitric dnd 
acid, I'hts acid, when ftrong, is of an orange 
Or yellow c )].vjr, and is conflantly difpOfcd to emit fames, 
which i> its p'-oj er fiJrm ; its fluid appearance depending 
Oh its combination with a certain quantity of water. It 
' L TiOfc volatile J^ban the vitriolic, and of CPOrfe wc are 
!*fv cspdb’c of concentrating it. It pofkffest Hke the 
vitriolic, a llro ig tendency to unite with the inflammable 
priucqle of bodji't, and in uniling with them It does ft 
with*Vkl^ncc aru lapidity. 
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CCCCl. 

The ori^;in of ihis acid is rathci obfcura^ and it n only 
prcfented to us ’n tlvifc fituatif'ns uhere the proeeb of 
putrefadion takes p’ace, though the manner in which it 
is here produced we cannot acetantfor. At pr<-''ent it 
is esttraded in greatell qu intitv from the compouvi fdt, 
faltpeire, by adding to 5 t a ce’titn (joautity of d h ed 
\irriulic acid, and diftilling them, when the nitrou-) a, id 
rdes in the formot elalllc vapour ; mi^td with the vitriolic, 
and by adding to it a ficfli quantity of nitre, and refuming^ 
the diflillation, the nif a:id is obtaintd pure ; and by 
farther expofure to heat, from the nitrous it is converted 
into the iiitiic. 

CCCCl L 

In combining with water this acid produces heat; 
poured on fnow or ice it melts, and produces intenfe cold. 
Its compofiiion Is a combination of oxygen and azote, and 
Its proportions are 72,31 of oNygen to 72, B of azjtein the 
fiitriCiand in the nitrous 70. 1 of oxygen ig 29, .9 of azote* 

cccuir.. 

Mutiafre 

The lait of the foffil acids is the muriatic, which pof- 
felTes a pale colour, and in its pure ftate emits fuircs like 
the nitrous, though thefe hive no effeft in tinging the 
glafs, and its odour is equally cnrrofivc wiih the former# 
It differs from the two other acids in having little ai- 
traflion for the principle of mflammabilitv, and on mi dug 
with Water, it tofe^ entirely its cauiUc (lace. 

CCCCIV. 

This acid is found, in fmall quantity, d’^uifcd in t’ i 
atmofphcrc ; but its idojI common (ourcc ijx fio n *41. . 

' u 
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with which it is combincJ, and from whicn it 1 ob- 
tained^ by miving it with the oi! of vitriol, and fubmicting 
them CO diildUuon* 

CCLVV. 

The compofition of this acM has bten funpofcd a 
combination of hydrogeni azote, and oxygen, luc &t is 
not confirmed by dcctfivc expv'nmcms. 

(?CCCV1. 

As the muiiaiic ac^d Is capable of combining with oxy* 
gen, a compound is fr imcJ, by which iu acid powers are 
h^ic*\ed, termed the oxygenated muriatic acid. This 
licm peculiarly whlttiis vegetable colmrs, and differs in its 
attracUons from the others. It is procured from the dif* 
tiiiution of the black oxyd of manganere with the «uid<. 

CCCCVIL 

Thcfe acids, in their diluted ftate, have received dif* 
fertnt appellations ; the firft, or vitriolic^ being named 
oil of vitriol; the fecond, or nitrous^ aijaafortis; and 
the thirds or muriatic, fpirit of fait, 

CCCCVIIL 

The foffil acids differ from all the others in their 
aftivity, and are always procured in the pureft ftatc ; and 
by this they are didinguifhcd from the reft, though they 
agree in their more general pioperues. 

^CCCCIX. 

Boracic A*. id. 

The boiacic is an undecompofeJ aciJ, It docs not 
evift in great quantity. It is chirlly found in combination 
nidi fob, and from this fait it is obtained, by adding to^ 
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Its folution a proportion of fulphuric acidi tzll it acquires an 
acid tafte. On cooling* white fcales are depofited* which 
are freed* by wafhing, from any fulphuric acid* and are 
again cryftaliizcid. it is likewlfe procured by fublimatioii. 

ccccx 

This acid is in the form of white fcales* foft and fome« 
what unduous to the touch. It poiTcdTes a faline cool 
tafte, fomcwhii bittcrilh, with a flight degrees 4 >f foutncfs. 
It reddens the vegetable blue colours* 4$ foluble in twenty 
parts of cold* and five of boiling water. It is diffolved 
eaiily in alcohol* the folution being of a beautiful gteen* 
and burning with n lucn flame. By its fixity in hie* 
it is greatly di/liflguifh‘'d from the other mineral acids. 

CCCCXL 

rimuc 

This acid is alfo one of thefe poiTeiUng an undecom* 
pofed bafe* and is procured from the folTil named fluor 
fpar. It is obtained by adding one part of fulphuric acid 
to an equal weight of coarfcly powderdd fluoric fpar* and 
then applying a modcratJMteat. The acid comes over 
in the form of gas* as formerly noticed* and is abforbed 
by water* in which ftate it retains the acid properties* 
Its diflingulftiing quality is its power of difTolving fiU* 
ceous earth, which refills the aftion of eveiy other acid. 
This earth it difiblves very rapidly, and holds in a ftato 
of combination. In fmell and tafie*Jc refenibles the 
, muriatic acid* 

CCCCKU. 

After the foflsle, we enter upon the vegetable acids 
of which modern chemillry has greatly increafeil tlie 
number* by our improved knowle ge of the acidifiablc 

is 
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bAfes, frotn oui* greater powers of decomp Tifuion. This 
baf^i in nil the vegetable acids, is of a compound natuie, 
being a proportion of carbbn and hydrogen. The va- 
rieties in ih ir properties depend on thei different pro- 
portun^ of ihefe principles, and of oxygen in each of 
them. Thefe acids admit a divi/ion into three kinds, as 
ready formed* a$ obtained by the ufe of the nitric acid, 
or by the ^£tion of iire,, 

CCCCXIIL 

Cttfic Actd, 

Of the firft dlvlfion, the citric acid is a principal one. 
It is found panic ulaily in the lemon, the tamarind, and 
feveral other four fruits, being obtained by expreflion. 
It is freed from its mucilaginous matter in fcveral ways, 
as firil, by precipitating it by alcohol ; or fecondly, by 
fqueezing the jaice of lemons, while the acid remains 
litjuid, and in a co-icentratcd Hate 5 or thirdly, by {training 
the juice through a linen cloth, then mixing it with fpint 
of wine ; and after Handing fume days, il may be filtered 
through paper, when it will be|[|||^und pure. Or what h 
a nibre common praAice, by fatorating the juice with 
powdered chaH^, than feparating the chalk by the ai- 
diiioft of Ulfits weight of fuJphuric acid to the com- 
pound, diluted with fix pints of water, when by evaporation 
the filtered folution, the pure acid will be obtained. 

^ ^ ‘ tcccxiv. 

Citric acid is dccompofcd by heat, its produfls 
arc carbonated hydrogen, carbonic sle1dl,'^^*'atod an etti- 
pyrcumatic aciJ, with charcoal. When farther oxy- 
genated, it is convertible into two acids, the carbonic 
%id auti*** 
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CCCCXV. 

Malic Aud 

Malic acid, the ncvt in order, is chiefly procured 
fiom uniipe apples. It U obtained pure by fatarating 
the juice with chalk, and decompofinj the compound b/ 
lulphuric acid, when the filtered folution is to be eva- 
porated to a certain degree, for no cryftals are formed. 

CCCCXVI. 

It is decompofed, like the former, by ^tid yields 
more of the carbonic acid. It is likewife convertible by 
the nitric into the oxalic acid. 

ccccxvir. 

Oxalic Ai.uh 

Oxalic acid, the third fpecies, is chiefly found in the 
diJTerent kinds of lotrcU The expreft juice, freed from 
impurities, depofits the acidulous oxalate of potafli ; and 
when freed fioin the latter, the acid has a penetrating 
four tafle, cflcfvekca in the air, is foluble in half its 
weight of hot water, and twice its Wi^$ght of cold. 

" " ccccxvai. 

Ths9 acid, expofed to heat, is refolved into an acid 
liquor, carbonic acid, and carbonated hydrogen. It 
contains more oxygen than the other vegetable acids. 

CCCCXIX. 

Tat tar w Actd^ 

TartarOC’ gcld» as it exiils in vegetables, is combined 
with potafh ; and under the name of tartar, is contained 
in the tamarind, vine, and other fruits, being chiefly 
depofited during the flow fermentation ot wine in cafks. 
It purified by folutioa> filtration, and repeated cryllaU 
16 
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lization. It has a four taftc, and requires for its folutioa 
6 o parts of cold, and 30 of boiling water. I]y expofure 
to heat, it becomes decompofed. Its pure acid is pro* 
cured by the addition of fulphuric acid to the folution of the 
fait, its proJufId, by expofure to a high temperature, are 
carbonated hydiogenand caibonic acid, an acid fimiUr to 
the acetous^ and an empyrcumatic oil, charcoal remaining. 

ccccxx. 

Si'nzttc At, 

TIu^ acid c\ifts chielly in the bilfanis, and more par- 
l3:uUrly in benzoin, being extrafled from it by the 
app^CsiHon of a moderate heat. The aiii volatized, 
c )nJcnrt$ in uhite cry Hals. This acid cxiHs .ilfo in the 
urine of graminivorous animals* But it is more com- 
»u nly procured by boiling four parts of benzoin, with 
one ol lime, and four of water, dining them together 
over a gentle hre, for b<ilf an hour, by which the acid 
Uniting vsith the lime, benzoute of lime is formed. After 
leiiling. the dear is poured off, and the procefs 

twice ripcatcd, with fjf(h lime water* The Uq^uor 
ill >Qid be then filtered, and muriatic acid added, as long 
aj ptecip lUte, which is the acid of benzoin, falls. It 

IS then to be dUTolved, filtered, and gently evaporated# 
It is procured by fublimation, in the form of flowers of 
benzoin. It poffeffcs a flight pungent tafle and grateful 
odour; in winch u d»ffcis from ih^ othor acids by re- 
taining an eflLitcial oil. It is chiefly folubleio hot water, 
and the folution cry(lAllI/es in cooling, foluWc alfo 
in a^ccLul, and u volatilized by a moderate beat. It 
buf s vhen ftrongly heated in conta<!H with air* Ippof- 
feffes a Hreug attraflioii for lime* 
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ccccxxr, 

Gallic Acid. 

This acid is yielded by many barks, roots, attd fruits, 
and is in all thofe vegetables termed aiiringent^ but it is 
moft commonly obtained by an iofufion of powdered nut- 
galls, in the proportion of one lib* of powder, to two 
pints three quarters of water. This infufion, after Hand- 
ing four days, and frequently fhaking the mixture, is 
then filtered, and kept in a veiTel covered with blotting 
paper. A thick pellicle of inouldinefs then forms on the 
liquor, and a precipitate defcends in proportion as the 
infufion evaporates. This precipitate, dilToLved in water, 
forms a liquor of a brown yellow colour, which in eva- 
poration depofits the acid in a precipitate, like fine fand,* 
and cryllaU of a yellow hne. 

CCCCXXII. 

This acid has a four, aflringent tafte, effervefeing with 
chalk, and reddening turnfole. It is folubie in three 
parts oi hot or la parts of cold water* By heat it be- 
Comee volatilized, and partly dccompbfed ; ftom which k 
ai^pears to confift of an empyreumatic oil, carbonated 
^ hydrogen, and carbonic acid. Hydrogen and carbon, 
^ therefore, form its bafe. 

CCCCXXIII. 

The peculiar dLftin6iion of this acid ' is that of pro* 
ducing a deep black oolour with ^be falls of iron, when 
the metal is in a certain degree of oxydation ; but it is 
only the red oxydl that fucceeds in the making of ink. 
Thus the combination of iron with the gallic acid is i\c 
bafis of ink and black dyeSi 
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CCCCXXIV. 

Tat um 

Connefled with the galhc acid* u the tannin or tan- 
ring princ pie- Their properties are however different, 
and they can be obtained didinfl, though they exift 
always in the fame fubflances. To obtain this principle 
in the pure ftate, to an infu/ion of oak bark in hot 
water, a folntion of muitiat of tin is added. Thus an 
infoluble compound of tannin with oxyd of tin is formed* 
If a current of fulphurated hydrogen is pajfed through 
the liquor, it combines with the oxyd of tin, and the 
tannin is left difiolvtd* This folution is of a brown 
colour, and has a bitter Ayptic tafte, and by evaporation 
it may be obtained in a fohd mafs. 

ccccxxv* 

It communicates to iron the fame dark colour as the 
galhc acid, but its peculiar property is to combine with 
animal gelatine, on which the art of canning depends, 
limd to prevent t^e decay of thofe parts with which 
it is combined* ^ 

CCCCXXVI. 

Camphonc Actd* 

The next dividon of vegetable acids is thofe obtained 
by the mediation of the nitric acid The firft of this 
divifion Is the camphonc acid, which is obtained by the 
decotnpofinon of camphor* When pttfh it has little 
oe AO odour ; its uAe is (lightly atid, and It reddens the 
vegetable colours* It is very vohtilfe* ^ It is diftin« 
guifhed from the benzoic acid, which it Mineh refembles 
by Its greater folubility in cold water* It bums without 
any refiduom. 
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CCCCXXVII. 

Suberic Acid* 

The Aibcric acid is obtained > as its name imports^ by 
didiJling nitric acid from cork. The rctiduum is expofed 
CO a moderate heat* till pungent, fufFocating vapours 
arife. To thi^ thrice its weight of water is added, and 
heat applied. The folution of fuberie acid then obtained* 
is feparated by filtration, when cold. It stay be alfo ob« 
taincd by evaporation, in a folid form. It is volatilized 
by heat, is foluble in water, pofiefies an acid bitterilh tafte, 
and becomes brown by expofure to folar light. It differs 
from the former acid both in its precipitation and form# 

ccccxxviir. 

Sutci^tc Actd,^ 

The fucclnic acid is obtained by expofing amber to 
a moderate heat, an empyreumatic oil, with an acid 
liquor, diilil^ over, and a matter concretes in crydalline 
plates, in the neck of the retort. This matter is the fuc- 
t;inic acid, which may be purified by a fecond fublima* 
tion, or by folution and cryftallizatton. It is likewife 
pr’oeored by dillilling weak nitric acid with half its weight 
of fait of amber, the nitrous gas coming over, and leaving 
the acid behind. 

CCCCXXIX. 

The tafie of this acid is acrid ; it is foluble in 24 parts 
of cold and in ‘two of boiling watet , the latter cryftalliaihg 
on cooling. Its cryftals arc permanent in the air, and 
are volatilised by beat. 

CCCCXXX. 

The third diviCon of vegetable acids* are thofe ob* 
tained by the a£Uon of fire ; of thefe are, 
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!• The pyro tartarite acid, yielded by the tartarous 
acid by dry diiiillation. 

a* The pyro mucilaginous acid, obtainfd from infipid, 
faccharine, gummy, or farinaceous mucilages ; and ihis 
acid has a peculiar property of reddening the ^in. 

3, The acetic and acetous acid, or vinegar, is produced 
chiefly, as we ihall afterwards find, by the procefs of 
fermentation, it is clehr and nearly limpid ; it has a 
fdeafant pungent fmell, and a four tafle. 

CCCCXXXL 

The acetous acid, or vinegar, is like the other acids 
a watery fluid, and unavoidably diluted with a large 
quantity of water. In point of llrength, it is hardly 
equal to a mixture of the foflil acids, wxih above 50 timel^ 
their weight of water, Thefe is mived with it fome 
flimy and mucilaginous matter, and alfo fame of the tar-» 
tarous acid, from the wine. This acid may be purified 
by dlftillation, the pure acid being more volatile, and 
fifing in a heat little more than that of boiling water. 
This is accordingly often performed, and the prodofi it 
cadfVd difiilled vinegar, which turns out limpid and 
cdoorlcfii, 1 ke water ; the ttnAuous and mucxIaginOi;i» 
matter, when the operation is carried to a certain degrecj, 
is fopnd in the retort, forming a black matter ; which, if 
the operation is carried faither, afford 9 other matters that 
give a difagreeable odour to aM the fleams that arifer 
It is necelTary only to diflii this acid, which makes ic 
yefembie the foflil acids, and fits it for the^mmon ufes 
to which it is applied in pharmacy. It bM the fame four 
tafte with them, when they are diluted to a eertam degree, 
it eirenrefees too with the alkaline falts, in the fame 



SALTS- I#;, 

ztuniiLj. It alfo niFeds the coloui of vegetables in the 
tame manner ; thus the infufion of rofes ha:* its colour 
biightw^ncJ, but the change is not lo quick and remarkable 
as >vhen the folTil acids arc ufed ; neither is ic equal io its 
coriofive quahtiesi even i^hen of the fame degree of 
ilrength. Another rematkable patCicular by which it 
dijfFcrst L in its being totally changed and deftioyed bjr 
heat, when it is io ihong as to make bodies red hot. 

The acctic> or radical vinegar, is procured by fatmating 
the vinegar with a metallic oxyd^ and again decompofing 
the compound by heat. 

CCCCXXXIL 

The animal acids, the third divifion# are not fo nn* 
tnerous as the vegetable^ and the firft we (hall notice are 
thofe Gxifting in^ or derived (root the human body, aa 
thelacUci febacici zoonic# one, and phofpboric acids; 
she others are peculiar to certain animals. 

ccccxxxni. 

The ladic acid is obuined by fobjefting milk to the 
acetous fermentation ; but this fermentation differs from 
that of vegetables, both in the manner in which it takes 
place, and alfo in the produAion of the operation, being 
a different acid- To procure this acid pure, the four 
milk Ihottld be evaporated to the extraneous or cheeff 
matter feparated by filter, and lime water poured on tht 
refidue. By this a precipiudon takes place, and the lime 
combines with the acid. To decompofe it oxalic acid 
next is to be added, which precipitating the lime, leaves 
the acid difengaged- This liquid muft then be evapo* 
rated to the confidence of honey ; and if alcohol is added 
the acid will be taken up, and all the other principles 
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remain undl(Ib!ved. On filleting the mafs, the pure acidl 
will be procured by diflillation* 

CCCCXXXIV. 

From the fogar of milk is obtairted alfo th;p facho 
ladtic acid* when heated with nitric ncid, wita the alfiilance 
of a moderate heat. 

The bafe of rhefe ^cldi is confide eJ to be a com- 
pound of hydrogen* carbon* and azote. 

ccccxxxv. 

Seiacic 

This acid is procured from the fat of animals by diftil- 
lation. When pore it is fluid and colourlefs, has a 
pungent odour, and a (harp acid tafte. It is folublc in 
water, in all proportions* and is naturally formed in the 
fat* when expofed to the air, by its abforption of oxygen. 
It is decompofed by heat* carbonic acid being difengageJi 
and charcoal remaining. 

CCCCXXXVI. 

ZmU Adi. 

The fluid obtained from the diftillation of ahiflOii 
fubftaneei baa been found to contain a peculiar aeid. 
In Order to procure it the oil is flrft feparated from the 
liquor afforded* by diftruAtve diftillation; then time 
added, to feparate the carbonate of ammoniac with a 
bofling heat; and afterwards more lime is added* to 
obodu the zoonatc of lime* By diftilling a mixture of 
phosphoric acid with this preparation* the. pure aoonic 
acid is ptocurtd. 

ccccxxxvir. 

This acid has the fmell of roaft meat* in which proceft 
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it i& formed. It is of an auftere tafte> afid jfhews the tells 
of an acid with tornfole. 

ccccxxxviir. 

Vtu Acid* 

This concrete acid of calculi is flightly foloble in 
boiling water. It forms the chief pare of the red 
louied prccipititc which urine depofjts. It is therefore 
to be found in all urine, but only by its undu^ retention^ or 
ctrcumlUnces occafioning its formation in excefs, dots it 
become the iourcc of difehfe, 

CCCCXXXIX. 

From a vaiiety of experiment^, it appears that the 
bafe of this acid is a peculiar animal oxide, and chat 
its prcfence is conKned to the human body ; that the fame 
bafe is confpicuons in the concretions of the gout^ being 
formed of this acid and foda. 

CCCCXL. 

In the examination of different taknlif a great variety 
is found to prevail in the proportion, and even in the oa* 
taro of their conflituent principles; but this peculiar 
fubftance or bafe is always prefent in a certain degred in 
all of them, 

CCCCXLL 

By different trials it appears, that the calculus is dlf* 
foived by the ^blphuric acid v^ith beat# is not aftcd on 
by the muriitio add# is diiToIved by the nitric acid with 
effervefcence, and the difengugement of the nitrous gas 
and carbonic acid, the lolution being of a r^d colour, and 
containing a difrngaged acid. Next, the calculus is not 
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afted on by the caibonate of potaih> bat ii diilolvcd bv 
the cauRic as well as the volatile alhali. It is alfo dil- 
iolved in lime water, and may be precipitated by acids. 

CCCCXLU. 

The uric acid is infolnble in cold water. It weakly 
leddens tornfole; it is infiptd and inodorous. When 
pure it hat a fawn colour, and by the addition of nitric 
acid it uc^uitiM a pink. 

CCCCXLllL 

PboJ^horit AaJ, 

The phofphoric acid is obtained by the combinatioD 
of oxygen with the phofphorus, during combuRion* It 
is very deliquefcent, and foluble in water. Its faturated 
iblotion is of an oily confiRcuce. It it inodorous, and 
poflelies no volatility, neither is it decompofed by heat. 
It oottiids of too parts of phofphorus united to 154 of 
Mygea. 

CCCCXLIV. 

Thefe form the principal acids that are net with la 
the hunan body ; thofe that are met with in other anuhala 
are chieRy the bombic and formic. 

CCCCXLV. 

Somite 4ctd, 

This acid is derived from the filk worm, and is con- 
taiae^ in a cel! near the anus. It ia in a liquid form, 
aad of aa ambrr yellow colour. It is liable to fpon- 
taoeoui decompoRtion. It is obtained b/ i<|nerziDg the 
juice of the chrylalis through a cloth, precipitating the 
saucilage with alcohol, and alfo by iofuRug the ebryfali* 
ia alcohol. 
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CCCCXLVL 
formic Actd^ 

This acid cxifts in the anti in a very difengaged date* 
It is evolved in a ftrongly odorace vapoufi and iu fmeU 
refemhles that of mu(k. Ii is procured chiefly from the 
large red ant, and is moft abundant in the months of 
Jane and July. To that the paflage of the animal over 
blue paper detects at once its piefcnce, by reddening lu 
Tiic acid may be procured by diftillationi mixed widi 
empyreumatic oil, from which it may be feparated by a 
funnel ; or it may be procured by Iixivtatipn, lirit waih^ 
ing the oninul in cold and then in boiling water, till all 
<he acid u extra£lcd« 


CCCCXLVIL 
Prt^c Jcid. 

1 he only remaining animal acid is the pniflic. obtained 
by expoiing horrs, hoofs, or dried blood, wuh an equal 
^quantity of fixed alkali, to a red heat* The alkali united 
with the acid thus formed, ts called prujffiate of pota(K, or 
foda« The prulfic acid is obtained in a pure (late by 
ibper^faturating the prufliate nikali with fulpburic add, 
nod by fubreqaent difliHattoo. It may be alfo obtained 
by difli laiion of blood with nitric acid. It hai a fimv 
tafte and fuffocating fmelL 

CCCCXLVriL 

Wc have thus examined, in a general way, Ae fcvcral 
fpccies of Ample faline bodies, under the two divifions of 
alkalies and acldl# We (hall next confider their partw 
cular aSion on one fubliance of the inSammable ctafs, 
alcohol, as giving origin to fooie powerful preparations 
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in medicine* The vegetable alkali nAs on fpirit of wine> 
by attraAing water from it. Jf much alkali be ured> a 
froall part of it diiToIvtSi and gives it a yellow coloui and 
difagreeable uHe ; and if the fpirit is allowed to retain 
the alkali> it is found to be a more powerful folvent* 
So the chemiils have ftudied the way of making tar* 
tarlfed fpirit of wine, and Dr, Doerhaave conHders the 
making of it right, as a nice> and difbculi opei ition. We 
£rft ufe a fpirit as firong as pofCble, and we arc to have 
the fait of tartar well calcined, and put in perfeAly dry 
and hot $ for if either the fpirit has water, or the fairs 
get water from the air, it will not fuccced* But a per* * 
fed cauAic alkali dilTolves perfedly and uniformly, and 
that in the flrongefl fpuit, and icon after it is dilTolved 
it communicates to it a very deep yellow or led colour^ 
cfpecially if it is digefted a little* 

CCCCXUX. 

This explains the nature of tartarlfed fpirit of wine, 
and points out a procefs by which it can be very eafily 
prepared. That prepared by Boeihaave is only a 
which has diffolved the moft cauftic part of the common 
£xed alfitali. But taking the alkali entirely cauAic, WO 
can dilTolve almoA as much as we pleafe i and thi* ading 
Upon the oil, gives it this deep colour, which is 
a proof of the richnefs of the alkalifed fpirit, ^ 

CCCCL. 

As the eJfeds produced by an alkali that is perfeAIy 
cauAi^, br>mfpintof wine, are differeiit from that pro- 
duced bv alkali, in its Ordinary ftate of cauAicity, 

(b if we uke one faturated with air« it is fo much neu* 
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tralfzed by the air that it has much lefs attraftion for 
water, and we find that the fpirit of wine is capable of 
feparating it. 

CCCCLf. 

The relation of the volatile alkali tq fpirit of wine is 
foixicwhat fimilar to that of the fixed, in its milder date, 
it will not mix with thefpiiit of wine, but is pieciphated* 
liiit the expetiment with the volatile alkali, moft taken 
notice of, is the fudden precipitation of this fait from 
water, by means of fpirit of wine, iorming the offa hel« 
monlii. Boerbaave deferibes it as diificult to be exe- 
cuted, on account of the great firength of the ipirit that 
was neceffary. To a quantity of the fpirit of fal ammo- 
niac wc add an equal bulk of firong fpirit of wine ; it is 
poured in {lowly, to float on the fuifnce of the alkaline 
fpirit, and they will remain perfvrtly fluid, but if they 
arc fuddcniy lliaken, the mixture becomes muddy, and 
in feme cafes perfciSlIy foUd. This BoCflua\e admires, 
as an example of the produflion of a very lubiile foap« 
He was an admirer of all faponaceous mixtures, and 
thought that this was one of the moft curious of any, and 
one of the moft fubtiic and penetrating of any of the 
Iktixturcs, as containing the moft fubtile fluid of the in- 
flammable fubftances, combined with the moft volatHa ^ 
and fubtile of the alkalies $ but it has only the appearance 
of folidity. By the moft copious and fudden precipitation 
of the volatile alkali, (he fpirit of wine uniting with the 
water, difpofes the alkali to feparate in cryftalliaations, 
which are very fnoall, and the fluid that remains is en- 
tangled in the pores, as water in a fponge, the fpirit does 
at the fame time nnite with the cauftic part, but it can 



SALiXb* 

be united more perfeAIy with tite caulKc volatile alkatif 
.eocrcly by mixing thorn together. 

CCCClJt. 

The a^ion of alcohol on acid? U peculiar and important* 
Tbe alcohol becomes dccompofed* and a new compound 
ij» formed* This di£ers fomewhat in its properties^ ac- 
cording to tbe particular acid ufcd; but all the new 
compounds thus formed agree in the pcfTeffion of certain 
general qualities* They are highly volatile, odorous, 
pungent, and inflammable, mifcible in water, and capable 
of combining with alcohp!. Thefe compounds are known 
by tbe name of cthrrs. 

ccccutu 

Su/p/*ttrk Sthcr^ 

To prepare fulpburic ether, any quintity of fulphurii 
acid is poured upon an tquat quantiiy of alcohol in a 
retort. They are to be mixed together by gradual agi** 
tattoo, after which heat h applied by a fand bath, and 
the retort is connedTed with a range of receivers kept 
cool by water. On the boiling of the liquor^ which takes 
place at 208, a colourlefs fluid condenfea ip tbe rtceivera* 
As foon as the neck of the retort becomes obfeured with 
famts, which is generally when the dilUllatiot^ 
atoonnts to one half of the liqixor employed, the process 
Adttld be flopped, and in the retort theie will be found 
' remaining a thick black fluid. The didi'Icd liquor is to 
be then purified with a fmall propdrtion of potafh> and 
fubjefted to diflillatbn, when it is obtained by the fecond 
operation nearly pure, < 

CCCCLIV. 

The theory of the formation of ether is flill undecided. 

7 
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It appears however that the acid refigns its o:»:ygen to 
the alcohol ; that part of the hydrogen of the alcohol 
is fpent in the formation of water^ and a large portion of 
carbon is depofitcd, while the remaining principles com* 
bine to form the ether. Hence the compound dlfiVra 
chiefly from alcohol, in Us greater proportion of hydro- 
gen ; and hence from its combuftion more water is pro- 
duced than from- alcohol. 

CCCCLV, 

Towards the termination of the procefs for ether, an 
oily matter comes oyer^ which is named fvveei; oil ot 
wine. This/ differs from the ether itfelf, in containing 
a larger proportion of carbon^ and is confequenily heaviji: 
and leis volatile than the ether^ 

CCCCLVL 

Such is the procefs for the fulphuric ether, and the 
other ethers di^er from it in fome citeumUances. 

’ CCCCLVII^' 

^ ' iVV/nV Eihcr^ , 

TheVitrIc ether is a prepa^ratlon much more dilHcult 
than ihe former, from the violent aflion of the acid on the 
alcohol, when they arc mixed together in due proportions^ , 
The acid is therefore to be cautioufly added, and Ja 
fmall quantities at a time, till an equal propo|t'||^n^ ia 
united. In the procefs, the nitric either pArU)^[^ila 
over, and partly remains in the retort, on the farfice of 
the remaining acid liquor. It is to be poured olf, and 
purified by a fecond dilUllation, with a, gentle heat. 

•CCCCLVIir. 

in the common preparation of the dukified fpirit of 
Vot.liU K 
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nicre> the proportion of acid to obtain it is one part to 
three of alcohol, which are allowed to digell in a gentle 
heat. Thus ether is alcohol with nitric acid, pirtly in an 
uncombined Hate •, and to remove this, a fecond diflillation, 
with a fmali quantity of alkali, will be fufucient. 

CCCCLIX. 

The theory of nitric ether is Hill more obfeure than 
that of the fulphuric. ’^It appears that part of the carbon, 
hydrogen, and oxygen, enters into new combinations, and 
compofe the acetous and oxalic acid?, which are formed, 
and that the remainder of ihefe principles combine with 
part of the acid to form the ether, 

CCCCLX. 

No ether is formed wi h the muuatic acid and alcohol, 
but it takes place with the oxygenated acid. Acetous 
and phofphoric ether can likewife be obtained by dilliiling 
thefe acids with alcohol; and adding oxyd of manganefe 
to furniih oxygen. 

CCCCLXr. 

Compound Salts, 

We have thns deferibed what are termed the fimple 
falts, conhfting of the alkalies and acids ; we are now to 
view them in combination, under the title of compound 
felts, when they lofe the peculiar properties they pofi'cfled 
in their more Cmple and feparate Hate. 

CCCCLXIL ' 

Every compound fait is formed of an alkali and an 
acid, either united fpontane ufly, as they are found at 
times in nature, or combined by art ; and from the dlH'er* 
4, ent hinds and fpecies of alkalies and acids employedi the 
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difFercnt compound falts arife, commonfy termed neutral 
falts, and the criterion in forming each of them, or of its 
having acquired this neutral ftate» is not to be taken from the 
ceafing of its cfFervefcence, but from its effedt in changing 
the vegetable colours^ mentioned in the definition of the 
fimple ones, and when it can be depended on frooi 
the taile. 

CCCCLXIIL 

In forming this combination, the two ingredients can 
only be mixed in a certain (leady proportion ; and an/ 
addition beyond this, is not united, but remains in the 
fame ftate as before it was added. The amount of thic 
proportion in which they can be added, is termed the point 
of faturation, and the fait brought to this Hate is a neutral. 

CCCChXiV. 

A neutral fait, compared with its original ingredients, ic 
to be confide red as a mild fubilancc ; u ftiews much lefs 
aflivity and aqjrimony with regard to a variety of fub- 
iVances ; it has lefs attradion for i^ater ; it is not deli* 
quiefeent; it may be taken internally, in a coniiderable 
quantity; and it has* no peculiar eifift on vegetable 
colours. 

CCCCLXV. 

In dengnating neutral falts« the Hate of their acid in 
entering into combination, claims particular notice. 
When coiiipletely faturated with oxygen, they rccHve 
the termination of n/r. When the acid is only in limited 
proportion, they are marked by the. termination of ite. 

CCCCLXVL 

In arranging neutfal falts, we are dlrefled by the order 

Ka 
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ill vvhicli the acids were detailed. The compounds with 
the fofiU acids come firth beginning with thofe formed 
by the fulphuric, termed fulphates. 

CCCCLXVII. 

Sulphates. 

fiulphat of potaih pofiefles a bitter penetrating talle, 
and is foluble in i6 parts of cold water ; ico grains of 
it containing 40 of acfd, more than 52 of alkali, and 
eight of water. 

' Acidulous fulphat of potafii is the fame fait fiipcr- 
faturated with its own acid. It has a four talle, reddens 
the vegetable colours, and is more foluble in water than 
the neutral faUs. 

Sulphat of foda has a very bitter taftc, is foluble In its 
own weight of boiling water, and in three parts of cold ; 
too grains of it contain 27 of acid, 15 of alkali, and 
eight of water. It is found in various mineral waters. 

Acidulous fulphat of foda is formed when the former 
preparation is faturated with its own acid. 

Sulphat of ammoniac is obtained from the foot of 
wood or coal, it is found ^Ifo ia the neighbourhood of 
volcanoes, and it may be prepared by the direft com- 
bination of Its principles. In its tafte it is very bitter. 
Jo IGO grains it contains 42 of acid, 40 of alkali, and 
lU of water. It is foluble in twice its weight of water, 
in a mean temperature, and in an equal weight of boiling 
water* 

ccccLXViir, 

As the falts formed by the fulphuric acid are termed 
fulphates, fo ihefe formed with the fame acid in a different 
fiate, or the fulphureousi arc termed fulphites. Their 
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ralle *19 i'olphiireous ; they are decompofed liy the greater 
number of acids ; and by expofure to the air, or to fub - 
Jhances affording them oxygen, they are changed nnci 
i^eufrals of the former clafs — Thus r 

The fulphitc of potalli differs from the fulphate, in i:^ 
proportions being more Ibluble in water 

I'hc fulphite of foda coraains iH.B parts of foda, 31..'. 
of acid, and 50 of water ; and 

The fulphite’ of ammonia contains 29 of ammoniT^ 
of acid, and 1 1 of water. From thefe proportion* 
their difFeiencc from the former clafs is apparent. 

CCCCLXIX. 

Beades thofe neutral falts formed with the* acid, it 
proper to notice here the compounds which fulphur form* 
with the alkali, termed falphurets. 

'i’he Hrif of thefe is the fulphuret of potafh, obtained 
by fufing equal parts of fulphur arid potalh. It is of a 
red colour and inodorous, while in a folld Hate ; but it 
foon imbibes moiflure from the atmofphere, when it emits 
an odour refembling that of putrid eggs. The fame 
effcA follows its folution in water. By expofure to the 
air it lufes its colour; and when the folution is examined. 
It is changed into fulphat of potalh. This depetvds on 
the abforption of the oxygen of the air by the hydrogen 
of the folution, and the confequent oxygenation of the 
fulphur. 

CCCCLXX. 

From this circumllance it has been employed as a 
eudiometer, but is inconvenient, as we formerly obferved, 
from the flownefs of iu operation. To obviate which^ 

K3 



198 SALTS, 

and render the abforption of oxygen more rapid, the 
ttfc of the I'clid fulphuret, (lightly moiftened, with the 
application of heat, has been preferred. 

This fulphuret is dccompofed by acids, and the fulphur 
precipitating in the folution makes it to be termed, from 
its appearance, lac fulphuris, 

CCCCLXXL 

Sulphuret of foda differs in nothing from the fulphuret 
ef potafh. 

Sulphuret cf ammoniac is obtained in the form of a 
yellov fuming liquor, by the ammoniac and fulphur 
.uniting in the (late of gas during dillillation, from one 
part of fulphur, two of ammoniac,' and fix of qatcklime, 
it may be abforbed by water placed in the receivers. A 
red coloured liquor is tbui formed, which has a feetid 
fmell, and emits copious fumes* It is decompofed in the 
fame manner as the other fulphorets i but there is danger 
|f the fulphuric acid is employed* 

eeccLxxir. 

' Nftrates* 

Thefe arc a dafs of neutral falts, formed by the com- 
bination of mtric acid with certain alkaline bafes. The 
attradion of the acid to tbefe alkalies is Arongeil to 
potaihi and leaft to ammonia. This clafs is diilinguifbed 
chiefly by its cool jpenetrating tafte, and by affording 
t on expofuri^to heat* 

CCCCLXXIil, 
i firft, nitrate of potafli or faltpetrc, is a fubftance 
nown, it is produced by nature in abundance in 
climates, while in cold its formation is afSfted by 
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Mm Corrupted animal or vegetable matter, mixed with, 
carbonate of lime, and expofed to the air, but protected 
from rain, after fome months afford the compound f«ilts, 
which confiil of nitric acid, with potaffi and with lime. 
To their fo^ution an addition of potaffi decornpefes the. 
lime, and the nitrat of potaffi is obtained, which requires 
to be afterwards purified. 

CCCCLXXIV. 

Nitrat of potaffi yields a pungent talle, and impreffes 
the fenfation of coldnefs on the tongue. It is foluble la 
feven pans of cold, and in one of hot, water. Its pro- 
portions are, in too grains, 44 parts of mtric acid, 5 i.d 
of poufhi and 4. a of water* 

CCCCLXXV. 

The diffinguiftiing property of this body is its defla- 
gration or vivid combuffion with inflammable fubffances, 
by yielding its oxygen ; and on this quality of it the 
formation of gunpowder depends. This preparation is a 
eompofition of nitrat of potalh, charcoal, and fulphur. 
Into this mixture the introdbdion of an ignited particle 
excites a vivid combuirion, rapidly propagated through 
the whole mafs, by which large quantities of ^he azotic, 
carbonic, and fulphureous gafes, with water, are extri- 
cated ; and in confcquencc of their high temperature, 
poflefs much elaflichy and cxpanfilc force. The propor- 
tions of this eompofition in gunpowder, are 75 parts 
of nitre, 1 6 of charcoal, and 10 of fulphur'; and 
laff ingredient it is rendered more readily ignited. ' A 
ftill more powerful preparation than gunpowder is the 
pul vis fulminaris, confining of nitrat of potaffi, carbonate 
of pota(h, and fulphur. Bv the mere application of heat 

K4 
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It detonates with violence, in confequcnce of the rapid 
prodiidion of fulphuratcd hydrogen. 

CCCCLXX\'r. 

Nitrat of loda is formed artificially, by the combination 
of its principles. It has a cool, bitter tafle. It fl'ghtly 
attradls the humidity of the atmofphere, is folublc m 
three parts of cold water, and but little more folublc in 
hot. 100 grains of it fontain 28.80 of acid, 50.09 of 
alkali, and 21.i1 of water. In its general properties it 
Tefembles nitrat of potafh. 

CCCCLXXVII. 

Nitrat of ammonia is like the former, a preparation of 
art. It poiTeiles like it a cpol, bitter taile, is foluble in 
two parts of cold, and in half its weight of boiling, water. 
100 grains of it contain 57 parts of acid, 23 of ammonia, 
and 20 of water. This (alt is Aightly deliquefcent, and 
undergoes by heat the watery fufxon. 

CCCCLXXVlir. 

The falts formed with the nitrous acid are termed 
nitrites, in the fame manntr as already explained in 
detail of the fulplmric acid. 

ccccLxxrx. 

, Muriates, 

Muria|c 3 ,or the combinations of the muriatic acid with 
alkalies,, have in general a (harp taile. I'hey fuller a 
decompofition from the fulphuric and nitric acids ; but 
not dccompofcd by heat. • 

CCCCLXXX. 

Muriatof potafli has a bitter, fait tafte, is foluble in 
three parts of cold, and two of boiling, water. Itspro- 
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portions confill of 46 parts of alkali, 36 of acit!, and 
It? of water» 

CCCCLXXXI. 

Muriat of foda is the mo(l abundant fait in nature* 
To it the water of the ocean owes its faltnefs ; and it iff 
found in three ditFcrent Hates; in the ocean, in fpring^, 
and in rocks, or in imincnfe llrata. Jn warm climates it 
is procured by fpontaneous evaporation ; but in cold 
countries it can only be procured by evaporation, the 
confequence of the application of heat. It is generally 
impure indts firA procefs, by the admixture of other fahs> 
which render it deliquefeent, and give it a bitter talle, 
and various procc/Tes are employed to purify it. In this 
lail Hate it acquires an agreeable, falinc tade. It is ioluMc 
in rather lefs than three parts of cold water, and is the 
fame in hot water. Its proportions arc 35 parts of foda, 
40 of muriatic acid, and 2^ parts of water. 

CCCCLXXXU. ; 

Muriat of ammoniac is native^ but for mod ufes Is 
prepared by art, and chiefly by fublimation. It is acrid 
and urinous to the tade. It difiblves in thiee parts and 
a half of cold water, and in equal parts of boiling water. 
Its proportions are parts of ammonia, 52 of acid, and 
eight of water. It is dccompofed by lime, and a caollk, 
or pure ammoniac produced. 

CCCCLXXXIII* 

F! nates. 

Thefiuatcs are as yet unknown in medicine, ai\d there ^ 
fore need only to be barely mentioned. 
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CCCCLXXXIV. 

Borates, 

The borates are dil^inguifhed by commumcating a 
/green colour to the (lame of alcohol. 

The borat of potaih is little known. The borat of foda 
fbrms the common borax of commerce. In its talk it is 
cooL fomewhat alkaline^ and changes vegetable blue 
colours to a green. It is foluble in 12 parts of cold^ and 
in fix parts of boiling, water. Its proportions arc 34 parts 
of acid, 17 of foda, and 49 of w ater. 

^ Borat of ammonia can hardly be obtained in the folid 
Bate, and has never been applied in medicine. 

CCCCLXXXV. 

CitrLonaies* 

At this place it may beigroper to confider the neutrals 
formed by the combinations of the carbonic acid with 
the alkalies, forming a clafs named carbonates. 

Carbonates poflfefs the dillinguiibing property of ef- 
fervefcingy Qhp being mixed with acids, the carbonic acid 
beihjg thus detohed from their bafe, and flying off in the 
gaxeous ftate. . i 
\ , ^ ccccLXXxvi. 

^ Carbonate of potafh, or aerated vegetable alkali, h 
ofually in the form of a white powder, of an acrid tsfie, 
feme caufticity, though not equal to the pure alkali. 
It is foluble in four parts of cold water. Its proportions 
parts of acid, 70 of alkali, and five of water. 
This fait may be varied in its proportion of acid, and 
accordingly it is formed occafionally as a fob-carbonate, 
or with an excels of alkali, and at other times as a ruper*- 
faturated carbonate, with an excefs of acid, 
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CCCCLXXXVII. 

Carbonate of foda is that ilate in which foda is nfaall/ 
preparedi combined with carbonic acid. It pofTefTes an 
alkaline tafte, with little acrimony# and changes vegetable 
bine colours to a green. Its proportinns in lOO parts are 
i6 of acid^ 20 of alkali, and 64 of water. It is folable in 
two parts of cold, and in its own weiete of hot^ water* 

CCCCLXXXVi^T^^ 

Carbonate.of ammoniac is a concrete* fait# fi> volatile 
as to exhale at the common temperathte^ It.fibfleires n 
purigcnt, ammoniacal odour and tafte, iril^tly cauftic, 
and changes vegeuble colours to a grden/ Iti^foluble 
in twice its weight of cold water, and in lefs than hi 
own weight of boiling water, . Its proportions are 43 parts 
of alkalf, of acid, and 12 of water ; though thefe vary 
according to the temperature at which it is formed, the 
proportion of the alkali being from 20 to 50 in the loo* 
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The vegetable acids, in the fame way as the mineral| 
form with the alkalies diffVrent neutral falls; but thef^, 
except a few# are little ufed in medicine, and therefore 
claim flight attention# compared with the mineral neutraU* 
Many of them alfo have been fo lately difcoveied, that 
their qualities are not yet appreciated We (hall only 
therefore notice the few that are really known. 
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..tiioie 


Tartar, or potafli, funer-faturated ^i*hed is known 
acid, is formed on the and requires for hs 

fermentation of wine " g 
under the 
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folution lOo parts of cold, and 28 of hot, water, though 
ICS folubility may be incrcafcd by the addition of borax. 
By the addition of potafh the tartarite of potaih is formed, 
a fait of a bitter tafte, deliquefccnt, and folubic in watcr 
If, indead of potafh, foda is ufed to neutralize it, Rochelle 
fait becomes the production. 

Oxalate of or fait of forrel, is little .ufed in 

medicine, buC. the quality of eradicating ftains 

from linen, and is much employed for this purpofe. 

Acetite of poialh appears in the form of a white 
foliated mafs, extremely deliquefcent, and is foluble in 
little more than its weight of cold water. 

Acetite of ammonia can fcarcely be cryilalHzed, as 
it is partly volatilized with the water, when its folution 
is evaporated, and partly decompofed. 

CCCCXCII. 

Of the animal acids, few or none, except fomc of the 
preparations of phofphorus, have been introduced into 
medicine, 

Phofphate of foda is a cryftallized fait, with a flight 
excefs of alkali. It is foluble in three parts of cold, and 
in half that quantity of hoc, water, 

Phofphate of ammonia is a conftituent part in the 
urine of carnivorous animals. Jt is obtained pure by 
the direct combination of its principles. It is foluble in 
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before the gaseous fluids were underllood, they were con- 
fideied as the moll powerful agents in chemidry. Dif- 
ferent theories of phyfic have been formed from their 
fuppofed adion on the fluids, and an acquaintance with 
the gazeous bodies has again, in fome fort, renewed 
thofe doiilrines which the operation of the faline remedies 
originally introduced, Wc ihall examine their cfFedls, 
according to the arrangement already obferved, pro- 
fecuting them firll in their Ample, and afterwards in 
their compound. Hate. 

CCCCXCIV. 

In invelligating this fubje£l, the flrll obfervation that 
occurs is, that we find no fimpl^ fait in’ the human 
body, but always in a flate of combination ; and wherever 
it extlls in a Ample (late, it is the eiFe£l of difeafe, and 
of the adlion of the fyflem being improperly exerted, fo 
that the conned^on of the Ample fait with its bafe is 
prevented. This forms a leading clue to the afe of 
faiine remedies, and that where they are meant to pafs 
beyond the primae vix, or into the fyflem at large, 
they (hould be introduced in their Ample (late, fo as to 
remove that deficient combination which difeafe, as its 
confequence, produces. 

ccccxcv. 

Our knowledge, however, of the animal fluids is as 
yet very imperfcdl, and the proportion of their com* 
ponent parts, in health and difeafe, has not been fo far 
afeertained as to lead to any regular concluAons on the 
fubjedl. From the fluids, however, we know that the 
folids are entirely formed, and any caufe which produces 
a ehangc on the chemical combination or proportion of 
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their fluid parts^ muil lAfluenee tbeilate of the folids, and 
lay the foundation for difeafe. The humoral pathology, 
thercfbrcj we fhali always find juft, to a certain degree, 
and that in chronic difeafes particularly it claims a greater 
Iharc of attention than it has yet received, 

CCCCXCVI. 

The ofe of alkalies againft certain difeafes has been 
long known. Of all others, however, their eifeds againft 
calculus have been moll fuccef^ful ; and this pradllce 
began foon after the commencement of the laft century. 
They were firft propofed in the form of fait of tartar, and 
at a later period they yielded to that of foap and lime. 
But chough the dife'afe was mitigated, and the pain and 
irritation afluagcd, ftill their collateral bad cffefts were 
confiderable, as they were often ufed to moft enormous 
extent. To preferve the efficacy of this remedy, and 
avoid its hurtful confequences, the moft rational expe- 
dient appeared to be, in iome degree, to neutralize it. 
The alkali, therefoie, fuperfatu rated with carbonic acid, 
was the form reforted to with this intention, and the fait 
of tartar, in f luiion, was directed to be impregnated by 
means of the apparatus for impregnating liquids with 
fixed air, bv expofing the folution to a ftream of it for 
48 hours. The efTe^ls of this impregnation, while it 
alleviated hurtful tendency on the conftitution, were 
t6 produce, in many patients, ihofe fymptoms which arife 
from intoxication, and which prevented its ufe to the 
extent their malady required. Hence it has been recom- 
mehded in the form of the foffil alkali, or fal fods, with foap* 
CCCCXCVIL 

The chief efte^ of alkalies, in any form in this 
difeafe, is to produce a fpeedy and complete abatement 
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of pain. They arc moft effednal in cafes after the prime 
of life; and, indeed > this difeafe is ;taoflly confined to 
that period. Their mode of operation is ilill undeter« 
mined. That a difcharge of calculi, or gr4vel, fo;i.«wa 
their ufe, fo foon as they begin to adl, feems confUnt and 
regular; and that the fecretion of urine is a^ually changed 
by them, is aifo afeertained by the ufual teff of turnfole* 
That an acid is prefent in the urine, chemidry has 
abundantly dete^led ; and that this acid is much in- 
creafed, in certain difeafes, has alfo been obferved^ 
From thefe fads, we have reafon to infer that a chemical 
combination firft takes plate, and that the fand or gravel 
which follows the firfl ufe of the alkalies, i$ the produdioa 
of this combination, while the Hate of the fecretions is 
afterwards fo changed, that the morbid excefs of acid is 
entirely done away, and the oppofite, or an alkaline dif* 
pofition, produced. The particular kind of this alkali, 
however, has not bfen examined ; but fo ftrong is ths 
power of acids in producing this difeafe, . that patients 
have felt an immediate return of it from acids alone, 
efpecially in the form of dale male liquors. The fame 
has been obferved by many patients on the drinking of 
wine, and the fimilarity between the concretions of this 
difeafe and of gout is a ftrong confirmation of the fame 
fad. 

CCCCXCVill. 

Befides in calculus, alkalies form remedies well adapted 
to the difeafes of infancy. During childhood a difen** 
gaged acid is prefent in the primse viae, frequently in 
fuch excefs as to induce morbid fymptoms. The alkalies 
here are the moil fuccefsful means of cure, joined with 
aromatics, and they are ^rdcuUrly indicated by the acid 
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fmell of the flools. In general the volatile alkali h 
reckoned the moft powerful, 

CCCCXCIX. 

Alkalies are alfo employed > with fuccefs. In particular 
rpecies of ulcerations, either when appearing as an ori- 
ginal malady, or as a confequence of venereal contagion, 
where an excefs of oxygen has been introduced into the 
fyftem by means of met;cury for its cure. The vegetable 
alkali has been here the remedy employed, and has often 
eiFe^ed a complete removal of this Hate. 

D. 

In fcrofula the foHil alkali is reckoned a very ufeful 
preparation, and frequently removes the obftrudtion of 
th^ fluids, and it is ufed eitherdn the fal fodx, or burnt 
fponge, both which derive fo little advantage from their 
carbonic impregnation, that to the alkali alone the benefit 
attending their application is to be referred. 

DL 

Externally the alkalies are frequently ufed as cauHics, 
and the volatile kind makes a powerful rubefacient in 
cafes of fixed pain and rpafm. 

DIL 

From the alkalies we proceed to the cfFcds of the 
acids ; ^nd on this fubjefl, of the fimple fahs we may 
ebferve, that they are each a clafs of remedies of powerful 
operation, and that the continued ufe of either Toon induces 
an aAual morbid Hate. This is particularly the cafe with 
the fecond divifion, or the acids. They confifi all, as 
formerly obferved, of oxygen, with a combuflible bafe. 
The proportion of oxygen neceflary to the fupply of life, 
from the quantity received' by doesf feem 
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to be very great, and an excefs of it wijl therefore adl as 
•I powerful means of inducing difeafe, in proportion to its 
f .‘.icacy as a remedy. Till the efFcfls of refpiration, on 
the one hand, and the compofiiioii of acids on the other, 
was fully known, no proper theory could be formed of 
the mode of operation of fomc of the moll fuccefsft^ 
medicines in ufe. But by this knowledge we find that 
the moll powerful combinations^ arc the cfTcdl of the 
oxygen they contain and impart, on their introdudlion 
into the body ; and that to this principle their a£livity, 
as medicines, is owing* Hence the ufe of oxygen, in its 
greaceft quantity and in its mildefl ftate, by means of the 
acids, has of late formed a new field of pra^ice, and their 
powers have been particularly called forth to check the 
progrefs of one difeafe, the fpecific for which has bccii 
often attended with dangerous and fatal confequences to 
the conftitutions of patients* This is the venereal difeafe, 

Dill. 

The acid preferred for countcraQing its contagion haa 
been the nitric, as containing oxygen in the greateil 
proportion. It was firft brought forward to modern 
notice by Mr. Scott of Bengal. The variety of trials 
which have been made with it, and the aflidaity with which 
tjhefe trials have been profecuted, we may confider as 
having exhaufted the fubjefl, and that the real merit of 
the acids, in this difeafe, feems fully appreciated. The 
candid concUifion to be drawn is, that they are medicines 
of much benefit in particular Bates of this malady, and 
thefe (laces we (liall endeavour to define with fome pre- 
cifion. Wherever dyfpepiic fymptoms are prefent in a 
great degree, and much debility of conllituiion prevails. 
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provided an afiual heAic fever does not attend, the ufe 
of the acids will be highly ferviccable. They will be 
found to improve the general health and llrength. They 
may be therefore made cither to alternate with mercury, 
or they may be given alone, till the conftitution fo far 
repaired that it can fufficiently bear the action of the latter 
remedy. In peculiar cafes of ulceration alfo, where mcr* 
cury is found to increafe the malady, the ufe of the acids 
is often aftonilhingly efficacious, both in an internal as 
well as external form. In venereal cafes of old (ianding, 
particularly in aflTeflions of the bones, the exhibition of 
the acids, fiomthe eafil^ difengaged (late of their oxygen, 
and their highly diiFufsbie nature, is found to alleviate the 
fymptpmt in a very fpeedy and confiderable degree. 
Nor are their advantages left extd^nded to herpetic and 
other eruptions, over which they difplay the moft*marked 
Aiccefs. The local inconveniences attending a epurfe of 
mercury, particularly the profufe dlfcharges, and feetid 
ulcerated fiate, is more fpeedily and effeSually relieved 
l^y the internal ufe of acids than by any other medical 
ireatmeni hitherto employed ; and to counteraft thefc ef«. 
fefts, it may be truiled to with mod implicit confidence. 
Neither in 'their exhibition fhould they be carried too far: 
but the propriety of their application is generally Ihewn 
very fpeedily, for if no improvement of the general health, 
or iiicreafe of vigour quickly occur, they are feldom 
effedual, and they may be laid afide. 

DIV. 

Oh the whole, the acids are by no means remedies of 
general and indiferiminate application in venereal com- 
plaints. They are fuited to the particular fituations we 
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have pointed oat ; and tboa{;h s complete cure may not be 
eife<flcd by them, much reKef will attend their exhibition. 

DV. 

The form in which oxygen is applied, as well as the 
principle itfelf, feeins important to the cure of this difeafe. 
In the form of gas it poflelTes no influence at all. In the 
form of the acid it is fpeedy in its relief, though not fully 
complete or permanent in the cure. But in the form of 
mercury, when it is united to a metallic bafe. and extrio 
cated in the fyflem* in this flate it proves# in almoft every 
cafe, a certain fpecitic for this malady. " 

Dvr. 

By fome authors it has been alleged# that the fenflble 
eftefis of mercury and the acids are not ftH£Uy anatogoui 
to each other, for the falivation induced by the acids. It is 
alleged, is different that induced by mercury ; that 
no lobfencfs of teeth.attends it# nor the fpongy gums, or 
foetid breath. Of tltjis. however, fufficient obfervatioa 
has not yet been mad^ ; but if fo. thefe fymptomi would 
feem entirely the effeft of the metallic bafe. not of ^e 
oxygenous principle of the remedy. ' 

DVII. 

As the acids are fubftances of fuch powerful operation# 
fo likewife we find their exhibition, as well as that of 
mercury, liable, in many conflitutions. to produce dan* 
gerous confequences, Thefe confequences conflft in 
affediions of the primae vise, as naufea, vomiting, or fla* 
tulence, heartburn, and pain of ftomach; or elfe heat 
of bowels, diarrhoea, dyfentery, or conftipation $ in af* 
fediiona of flein. as heat# itching, or miliary eruption; 
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in fever or nervous affedlions, and in fcveral diforders oi 
the fecretions. Thefe cfFe^s, however, are but rare, 
compared with the benefit derived from them, 

DVIII. 

But though the nitric we have mentioned as the acid 
mofl relied on in venereal complaints, the muriatic alfu 
deferves its fhare of credit* Xt was firA introduced with 
this view by Dr. ZeMer, and he found it particularly 
ciledlual in the venereal ulcerations of fcorbutic habits, 
and where a di/lblved Hate of the fluids was confpicuous. 
In fuch cafes the advantages of its ufe were even more 
fpeedily cpnfpicuous than thofe of the nitric acid ; but it 
required to be ufed to confiderable extent^ in order to 
accompiifli this efle^, 

PlJf. 

In the venereal difeafe the vitriolic acid has been the 
one of (he foilil acids the lead employed. It feems only 
to aft here as a general tonic> without any appearance 
0/ fpeci/ic operation ; and its oxygen, therefore, is per- 
haps more fixed by its bafe, or not fo eafily difengaged 
as the others. 

px. 

The vitriolic acid has been chiefly ufed as a temporary 
remedy, to prepare the conftitucion, in venereal cafes, 
for the introdufiion of mercury, where a peculiar wcafc- 
liefs of habit, dyfpeptic fymptoms, or profufe difeharges, 
forbid the immediate exhibition of the fpecific. But it 
feems to have lefs power in arrefling the progrefs of this 
difeafe than the other mineral acids, and is therefore by 
no me^ns the mofl ufeful tonic, either to fufpend its 
courfe, to heal its ulcerations, the confcqucnce of the fpe* 
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c'rftc, or to lejTen the increafed difcharges from the latter. 
It has been much recommended alfo in cutaneous crup* 
tions of the herpetic and pforic kir^, and here it has been 
attended with the moll certain and marked fuccefs, and 
is much more cleanly in its application than the fulphur. 
Hut if this acid has been little ufed in venereal cafes^ it 
has been more exten/ively employed than the other two 
in a number of different maladies. 

DXI. 

The vitriolic acid has been employed very extenfively 
as a tonic in all cafes of paffive difcharges, and where no 
inflammatory difpofiuon of body is prefeiit* The mu- 
riatic acid, though no<t fo generally employed, Is poflefTed, 
as a tonic> of more adlive powers. In typhus it has been 
employed on the continent with moft dccifivc fuccefs, and 
ufed in very liberal quantity. In the fevers of children 
it adh frequently as a fpecific. Where ufed, however, 
fimply as a tonic, in chronic cafes, it muft be exhibited 
in fmall quantity ; but where it is had recourfe to in the 
adlive febrile ftate, this rule muft be reverfed. Exter- 
nally the muriatic acid has been applied in the form 
of a bath to the feet, in gout. In a late publication 
there are accounts of its fuccefsful application as d 
lithontriptic. 

DXII. 

Next to the mineral acids has been placed the botacic* 
but it has been chiefly ufed in the form of Homberg’s 
fedaiivc fait, in which form it was fuppofed to poflefs 
powerful anodyne virtues, and from which it derived its 
appellation of fedative. Thefe virtues have not been 
realized by fucceeding pradUtioners, fo that it is now 
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entirely laid afide. The fluoric acid has not yet been 
introduced into medicine. 

DXIIL 

Of the vegetable acids, the citric claims the principal 
attention ; it forms what may be confidered as a fpecific 
in fcurvy. This difeafe, it is clearly eflabliflicd, arifes 
from a gradual abflraflion of oxygen from the fydem ; 
and the livid colour oft the blood, and every other fymp- 
tom, confirms it. Hence every means of fupplying oxy- 
gen afford a certain chance of cure. But chough this 
general principle is clear, and that the morbid flate may 
be removed J>y moil of the remedies of this clafs, the 
citric ^cid has b^en found the moil' fpeedy and efieflual^ 
and has therefore claimed a preference. Previous alfo to 
the introdu^ion of the minersd acids for the cure of lues, 
the vegetable acids, in this form, we 'are informed, were 
employed for, the fame purpofe. The particulars of this 
pra£lice were the exhibiting to the extent of ii or la 
Seville oranges daily, either in the pulp or ftrained juice ; 
but this remedy was found even lefs eifedlual than the 
mineral acids, and was hardly capable of at all fofpending 
the progrefs of the difeafe. In theVwarmer climates the 
citric acid forms a ufeful application^ externally to ul- 
cerations, and is much employed for that purpofe in the 
yaws and cutaneous difeafes. 

DXIV. 

Of the other vegetable acids, few arc ufed in medicine, 
eixcept the acetic and acetous. The malic is chiefly 
employed as an article of diet, in the fruit which pro* 
duces it« The oxalic is alfo ufed only in the fame way. 
The benzoic b a medicine of long ufe,* under the name 

II 
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of the flowers of benzoin. Formerly it was preferibed 
in perioral complaints^ but with little efficacy. The 
acetous acid is the only one then of this clafs that claims 
farther notice. This acid is ufed very ejtlenfively, both 
in diet and in medicine. In the latter cafe it is a ureful 
antefeptic, and is applied in a variety of forms, bqjth 
externally and internally, with this intention. 

DXV. 

All the vegetable acids form powerful antidotes againft 
narcotic or vegetable poifena, though the citric and 
acetous are chiefly . had rccourfe to* with this view. 
Though modern chemiftry has detedled a great variety 
of vegetable acids, yet the greater part of thefe feem 
refolvable into two, the oxalic and acetic ; and from this 
circumftance they may be perhaps confidered rather as 
varieties of them, depending on forne peculiarities iii 
their combination, than as original compofltions of this 
clafs. 

DXVT. 

Of the lad divifion of the acids, the animal, there are 
only two fpecies ufed in medicirte, the ladlic and phof- 
phoric. The laftic is employed under the form of fugar 
of milk, and is made in Switzerland in confi.'erable quan- 
tities. It lias been reckoned by forne, though on no good 
foundation, a fpecific for gout, though its fcrfible qualities 
do nqjt evince fuffitient powers to have any influence oyer 
this difeafe. The phofphoric acid is a medicine of pecu- 
liar properties,, although thefe have not yet been fully 
appreciated. From the report?, howcvcr,Of the German 
phyfleians, we are induced , to confider . it as exerting a 
powerful ilimulant operation on the fyftem* 
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Dxvir. 

From the experience of thofe who have employed thii 
remedy, it is found well fuked to thofe low ftates either of 
fever or nervous afFedlion, where a powerful and univerfal 
llimulusis wanted. It produces, by its aftion, an univerfal 
ht'at and glow, and quickens the pulfe, rendering it at the 
fame lime ftrong and full. It is one of thofe rapidly ex- 
citing means which is oqly fafe where the vital powers are 
extremely low. Hence it has been ufed w'ith much fuc- 
cefs in typhus, even after the worll fymptoms have 
appearcdi as involuntary ilools and difeharge of mine; 
and its cfFeft has been to reftore the natural animation 
of the fyliem,^ to produce an increafed vigour and glotv^ 
and to follow up this with a full and general perfpiracion, 
fo as to terminate the difeafe. But like other powerful 
medicines, this remedy has often been attended with the 
worftconfequences, where improperly ufed, and it is only 
in cafes where every chance of recovery is part, and 
where the vital powers feem as it were altogether fuf* 
pended, that its mok fucccfsful operation has taken place. 
Indeed the accounts narrated of it, in fuch cafes, favour 
fomewhat of the marvellous. 

DXVIir. 

Such is the general aflion of the Ample falts, a form in 
which they are never naturally prefen ted to us in the 
human body. To produce, however, great or permanent 
changes as medicines, it is in their Ample form that they 
ought chieAy to be exhibited. From the time that che- 
tniAry made fome ptogrefs, the exhibiting them in their 
compound date was preferred, and the labours of chemiih 
were chiefly employed to find out combinations which 



SALTS. 217 

ihould poiTefs qualities for the^eradtcation of direafe, fiiited 
to the chemical ideas or theories of medicine then preva- 
lent. The general eiFe£k of the compound falts is to open 
tike feveral excretions in a greater or lefs degree* par- 
ticularly thofe of liie inteAines and kidiveysji We < 

may therefore perhaps infer, that an effe^of the prefence 
of compound falts in the blood is to ad qpon the feerc- 
tions, and render the ufelefs parts of the Buida more eahiy 
determined to thofe organs which are to feparate themt 
and make them pafs off* and thus to prevent an eacefs of 
azote being. formed. 

DJCIX. 

The combinations with the fu!phuri|^ acid compofe ihe 
firft: divifion with the neutral falts* The fffH articles* 
the fulphates of potaib and foda* are merely porgatiyr* 
and pDffefs no otjbet o^ratton* The fecohd of themes 
prefent in fcycral mineral waters, and gives them a la^-; 
ative tendency. It is more foluble in the animal fluids 
than the firft, and is accordingly more aftivc in its ope- 
ration* The fulphat of ammonia is not ufed in medidae^, 

■ , Exx; 

The fecond divifion* or the. combinations with the 
nitric acid* are more extended in thetr operation On , 
the ar^imal occonomyi at leaft the firft of them, the 
nitrat pf potafli, or common nitre. It is confidered 
have a confiderable influence in lowering the frequepeyof 
the pnlfe. Hence it is employed as a refrigerant and 
fedative in all active inflammatory .ftates; andbypar^t^ 
cular combinations it is brought to aA powet^oiiy tsfilii 
on the kidneys and Iktn. In the form of it 

is employed by fome praAiuoners* as .a molt CkctbM 
remedy in dropfy* 

Vou iJi; 


L 
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The nitrates of foda aWd atfiimoftiac arc not yet known 
as oncdicincs. 

DXXI. 

The combinations with the muriatic acid follow next 
Jn order, and they are highly fubfervient to the various 
. piirpofes of life^ both in diet and medicine. 

The firft of them, the muriat of potafh, was formerly 
held HI high reputation ip fever, under the name of the 
febrifuge fait of fylvius, This reputation it is no way 
entitled to, in preference many other fubflances of this 
. clafs, and it has accbrdingly been neglefled. This fait is 
. prefent, in a certain proportion, in the animal fluids, and 
escygenated it has lately been introduced as a new remedy 
^ in yene^ ytcf rations. , 

'Mcifiat olf Ibda is more employed b'^ mankind than 
any omer inline fubftance whatever. It forms, as it wore, 
a, tieceflary ingredient in the animal ccconomy, and the 
analyfls of all the fluids and foiids detects its prefenco. 

The muriat of foda pofleffes evidently, out of the body,. 

antifeptic power on animal' fubflances. At the fame 
cimci taken in too largely during life, it battens the feptic 
. procefs, and proves one of the chief fources of one difeafe, 
^thefeurvy at fea. That its ufe feems neceifary to the 
animal fyftem appears from the ftrong defire tha' many 
. animals difeover for it, and they are generally futened 
;i!>With half the quantity of food by its ufe* This wul tend 

eofiflr'm the opinions lately adopted, of the formaiton of 
iat depending on the deficiency of oxygen in the fyftem. 

> muriat of ammoniac is alfo a medicine of confi- 
deraUe . vtilky. It is uTed internally as a powerful 
flimulant, and antifeptic remedy, in intermitting and 
feme oili# fevers ; and externally, it difeovers .flrongly 
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tlxe L\x\c qualiik‘s in gattpene and adhcalc inflammatioa 
of particular parts* In fame fpecies of inflammatory 
tumours and obflrtidton» 4c proves a moft iuccefsful 
dircuticnt, 

DXXII. 

Qf the divifion of carbonates, the two firft haVc been 
chiefly employed, as we formerly noticed under the head 
of alkalies, for the cure of calcobis, and the bad coiu 
fequences attending a conftant and large of^ of the alica« 
lies has been fuppofed counterafted by this combination. 

Carbonate of ammonia is much employed as a cordial 
and exhilarating remedy in nervous cafes* Ic was fup* 
pofed alfo fpecific againft the morbid effcAs of the poifon 
of the viper ; and from this circa mftance Us , exhibition 
was fxtend<»d to venereal complaints;' But iii this kft 
difeafe, although it occafionally relieves fymptoma» faf« 
pends the progrefs of the malady, and gives cafe in pain^ 
it by no means has any claim to fpecific powers* From 
its flrong ftimulant nature* this combination has an in« 
fluence on all the fecretidns, and will therefore be oferul 
in every cafe of obflru6lion, where no phlogiiUc diathefis 
attends. 

Dxxiir* 

TlJe combinations of the boradc acid are little ufed in 
medmne. The fcdative fait was already noticed* > and 
the,jpovvdered borate of foda is a common application tt 
aphthse. 

DXXIV* 

Of the vegetable acid combination* tbo chief ufed in 
medicine arc thofe with the tartaroua and acetous acids* 
rhe purified acidulous tartarite of potaih forms a ufeful 

h Z 
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diufetjc in iropC%, and u a &fe mild laxative in ali in- 
fl^ipatory Hates. The |ea] tartrite of potafh, or foluble 
^rtar, pci&iTes the fame properties* and the tartrice of 
ibda is 'equally efficacious. 

The acetite of potafli is oow little ufed^ but it formerly 
Jbsd reputation as .a powerful deobftruent remedy^ and the 
^mbination with foda poiTeHTed the fame properties. 

The ammoniacal acetite is now in mod repute, and Its 
folution is eonfidered A a mild diaphoretic in all iridam« 
matory difeafes, where an attempt is made to remove the 
morbid conftriAieih of thc^fktn, and it forms a gentle dif* 
cutient and aLniifeptic in cafes of external inflammatioii 
and fwelling, 

■ txxv. 

of the combimitions with the Animal acids, few or 
have been introduced into medteine. The only 
pne to be noticed is the foda phofphqrata# which was 
confiderad as a laxative, a^ing without producing any 
griping pr pain, and therefore as dainriing a preference 
pvef the other faline remedies of this nature ; but ex- 
perience has by no means juftified this opinion of it 
hdd out. 

DXXVf. 

From ibis view of the clafs of falts, eonfidered me* 
dicinesj it would be of much importance, in orcer to 
their application in the compound form, that their rekjtive 
exilienceaiidproportion in the animal fyllem could be more 
fnlly afeertained* By this knowledge alone could a proper 
feiedW ofthe^ aa remedies, be made. A difengaged 
ici4;ifve''find frequently prefent in the prims vise, hut k 
Items to pais no way farther. An alkalcfcent Oate is 

4 
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dearly marked in variot]3 cafes of difeafe. The com- 
pound falls are procured^ in difTerent proportions, from 
almofl every part of the animal frame. All thefe cir.. 
cumftances give an importance to this cUfs of fubftancfs 
vvhich calls for the invefllgation of the phyfician into tKeir 
fpecihe relation to the human body, a.s a foundation for 
tiielr fuller application to the cure of difeafe. 

Dxxvir. 

Class V. Earths^ 

Earths, the fifth clafs of bodies, may be div'ded into 
five different kinds ; and ihefe kinds are, 

1. The abforbent or alkaline earths; 2^ The clays; 
3. The flinty or filiceous earths ; 4. 'Fhe fufible earths; 
5. And laftly, the talky or flexible earths. 

DXXVIU/ 

The abforbent, or alkaline eatths, are found of many 
degrees of firmnefs or hardnefs, fionv the ftate of loofe 
earth to that of hard ftone ; but they never fcratch gUfn, 
or give fire with fteel ; and* by applying the edge of a 
knife, an impreffion may be made upon them. Their 
moft diftingotfhing and mofl remarkable quality is, that 
of cfFervefciog wi»h acids, Which may be obferved by 
applying a firtgle dr<f[> o^aqua fortis to the furfacc of this 
kriid^of earth, when it immediately works upon it, and 
rife^ into foam. 

DXXIX. 

The clays are friable or moift earth, which mixed in a 
certain proportion with water, forms if tough or ductile 
pade, and when burnt they become exceUhrely hard, but 
cannot be melted in any ftrong fire, 

I-S 
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DXXX. 

The flinty earths compreheiwJ aKva)s the v 
ftooy mafles of various fixes, the principal qualliy 
which is exctffivc hard’icfs ; it is fo great that rhclt 
bodies cut or frratCh glafs as the diamonci do^., though 
not fo effeAually j, and they give fire ivilh fletl, or when 
flruck in a particular manner, they throw out fliflier 
of fire. The particles flccl being torn off, arc after- 
wards in a iiate of calcination, and a fi'e makcf; no 
imprefuoQ on them; but, on the contrary, they wear 
down the file, 

Dxxxr, 

The fufible earths comprehend firm ftony concretions, 
that are neither fo hard as the flinty, nor ib foft as the 
abforbeni earths. They have a middle degree of hard* 
nefs, but do not iinke fire with iteeL Their moll re- 
niiukable and difllnguifliing charafteriftiC quality is their 
fufibility^ which appears in them when they are llrongly 
heated/ 

Dxxxn. 

The left cTafs, the talky earths, are concretions of a 
fealty, flat, or fibrous ilroAure. They have no great 
degree of bardnefs, they are eafily feraped with the knife, 
and their diilinguilhing qualityn befides the ilradure 
mentioned, is-, that they fuffer very liulc change doon 
being expofed to a pretty flrong heat, ^ 

DXXXUf. 

In confidering origin of tbefe earths, it may be 
lemarked, that luAJeying the face of the globe, and the 
accidenni changes ft has undergone by water and other 
ciufcs and erpeciully by going into its bowels, it can be 
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obfeFVcdr tbatit is cither formed into -b^ds or layers, 
parallel to one another^ or ii)to maffes enormous in their; 
fize, but quite irregular in . their thicknefs and external 
form ; the firft are called ftrata, the fecoDd rock, or* 
rock- ftonc, 

DXXXIV. 

Thefe appearances arc not to be perceived at tHe‘ 
forface, which is every where covered with a confufed 
ruhbifh of the material*:^ which lie more folid and regular 
below» and a part of which has been often broken down, 
and carried to a confiderable diilance, by the wster moving, 
alon|[« and by other caufes; but this rubbifo mad be 
broken through before thefe appearances can be fecn. 

DXXXV. 

Alt example of what has been roentfoned is to be found*' 
near Edinburgh^ at the north end of Salilbury Graigs«.s 
where > a confiderablb part has been carried away. The 
firaiified matter may be feeo very dtilirj6lly% and the 
rocky fionCr the greateil part of the llratihed matter 
underneath coniids of parallel beds or layers* a little 
iotsu^ropled here \and there; but the number is exailly. 
the fame through all that part, and the thicknefs of each 
bed is precifely the fame through the whole of its extent. 
Ovel this there is an example of the do ny matter called 
roeW; a mafs of matter the parts of which are not ar-* 
ranged in any regular order ; over this again there is an 
example of a fmall quantity of matter Jdratiiied* (imilar 
to what is below ; and appearances fimilar to this are to 
be found every where, in figging deep into the earth* 

DXXXVJ. " 

In general the quantity of ftrata exceeds very greatly 
L 4 
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of the rock, efpecially to cotiotHet that are tolerabry 
and even. Soch w COtnpofed of ilfata of an 
cqnal thitknefssthroughagreat extent of country, fo that 
when the workmen fink a ihafc into a mine or coal-pit, 
ihii^know the materials they have to pafs through. If 
they have to fink another, at a confiderable dillance, 
they meet with, perhaps, a bed of clay, then of fand, 
then a tjoamity of more clay, after this free-ftone, &:c. 
And if they have occa(ioirtp fink another, at the di/lanCe 
of many miles, they wHl paf? through the fame materiafe, 
of the fame thicknefs, and arranged precifely in the fame 
order. So theib are fpread out and extended in, ehisi 
iiiahner, in beds of equal thicknefs, to ,a great extent of 
At tho fame time this regularity is ehiefty to 
/ bet with in cohntries that are fmooth and even upon. 
!. Jlie furface; it is more general^ where tbe.furface is 
^ to find the ftrata inclined to the boriaon^ vipr, to 

vttCe.tbe termJnf miners, dipping;, and, fometimer they dip 
; Jilionc ptace and rife again in another#, and perhaps again 
'^firendi fo as to follow the waving of the furface^ pf the 
' gfoondt at' other cimei they fink much farther down. 

: Whprevrr the degree of ftrau comes up to the furfafee, as 
‘ ill the cubtpg of roads op ^e batiks of rivers, drc. we 
have foch an appearance of the edges of ftrat» at(tbe 
furface of the ground# and thefs are called cropping of 
the ftrata ; and it i# this that produces a variety of i^ls# 

; Vidiiob hre compofed entirely of a rubbifh of tbefe m^a- 
tMkls that are lying adore IbUd below, intermixed with 
fp^d remains of animal and vegeuble matters. 


DXXXVII. 


So^. u tke diftribiuion of the materials or 
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the fmoother parts of the earth ; but in the mountamt 
we find a greater quantity of rocks^ which having been 
furrounded or intermixed with the foftcr parts, has with- 
(lood the imprefiioni of time, and now remains, after the 
other places are walhed away, in this way are produced 
many mountains and excenfive ridges, which from their 
form ihow they are the cropping of hard ftrata, the fofter 
parts of which have not wkhftood fo well the wafte- of 
time. Generally on the one fide is a little declivity, and 
the other fide a deep, with a quantity of rubbiih at the 
bottom, faKen from the top. 

Dxxxvni. 

It ts neeefiTary to obferve, that both thefe ftrata and 
rocky maiTes are found cracked, or broken acrofs in 
different diredlions. The more general diredion is pef^ 
pendicular, and thefe rents and divifions are generally 
filled with fome other matter different from that which 
compofed the rock or firatum. Thefe are called veins lit 
mineralogy, the matter filling them up is very various ; 
but it is generally a ftony matter of a foliated ftrudlure, 
to which the gen'*ral name of fpar is given, which turns 
out various on diflTcrert oceafions, every ftony matter 
thus formed of hard and rocky matter being called fpar. 
Thefe rents or cracks are of dififerent widenefs, from t 
few inches, or parts of an inch, to feverai feet oV yards; 
and it is in the matters that fill them up that the ottt of 
metals are generally foqnd. 

DXXXIX. 

There are fome divifions that are met with of foftef 
ftrata, confifting of other matter not of the ftony kind, 
and thefe are called banks by the miners or collier and 
1*5 
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tb^y prove a great interruption to the working. When 
th<$re U thus a fadden interruption of the whole ftratum^ 
and It entirely difappears^ the colliers proceed further till 
they come to other matter ; from examining which they 
form feme judgment where the coal lies> that it is either 
below» or fomewhat above the level in which they have 
been working. Having pafled (uch a Rratum of mitttr 
in finking before^ experience has taught them the dif- 
ferent fitnation of the materials to one another ; and very 
often the (Irata is difturbed in this manner, that there is 
a divifion or rent formed, and along with this the firata 
has Hipped a little below the level where they are work- 
ing. Thus from their knowledge of the nature of the 
ftrata, they conclude that the coal is below them, and they 
fink down to get at it s or upon other occafions they find 
it rifen. Thefe are called flipSi where there is fimply a 
divifion or change of the level. Where they are placed 
at a diftance at the fame time, and ^ great quantity of 
matter introduced, that is called a bank, or they give it 
the nani0 of a froui/t or d^urbana^ in the arrangement 
of the firaiat 

mu 

With regard to the Teim, we find mafles of rock and 
hard^* ilrata ; that wherever any part is left not glled 
ap with the fpar* where there are any holes, the internal 
^rfiice is befet with cryilallizations of the matter with 
the veins are filled. Thefe are of various kinds 
of fpart and other ftony matters, formed into regular 
and even the metallic fabllances are cryfial- 
li|fd ia dte (aae manner* when they are found in fuch 
vc^i» 
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DXLf. 

Sucli arc the phenomena in general, that have been 
obferved with regard to the earthy and flony matrera of 
this globe ; and the fame phenomena have been obferved 
over the whole of its fur face. They are fo curibuSj that 
they could not fail to produce many attempts to explain 
them. Many conje£lures have been offered to account 
for their origin, and it will be found that, in general, all 
thofe who have made any attempts of this kind, have 
gone upon the fuppofition that the general arrangement 
has been performed by means of water ; that trds regular 
diflrSbution intoffrata is in confeqoence of a diffuGon and 
feparation of the materials from water ; and when the 
arguments upon which this fuppofition is founded are 
well ccofideredi they no doubt give an undeniable proof 
that this is thi^ cafei becaufe we find in thefe ftrate 
either the relifU of marine produftions, as (hells, or# 
at Icaft, there aw none of the ftrata but what are either 
above or below ftrata that manifefily contain tb^ jpro- 
ditflions of the fea. When this fadt is well ebnfidered; 
it is an undeniable proof that this regular arfangeipent 
has been produced by a depofition of its materiafs; 
gradually from water, peihaps in the bottom of the fea. 
But bcfides this regular arrangement of the ftrata, tWh 
are many other fads that cannot be explained upoh iMlf 
ptinciple. The inclinatiom to the horizon that it fd' rdi* 
maskable in the ftrata in moft places* which is fOmetififca 
fo, great as to place them up<^n their edgee* tannot 'ht 
-t*1irplained in this way ; nor the extenfive ridges^Of moun* 
tains in which the ftrata are very often thrown into great 
confufion. 
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DXLHi' 

. Slkc liavefnppoW:^*^^ of coBfofion. sod 

Atfedivifibn* »wi k'wm, haVebeetHbecafjoncd by repcate 

l^rtbqaakes, which we know produce effea* fimilar to 
iliili We have records of coofiderable trafts of countries 
fuddenif Wd nnder water, and of iibnds appearing 
Vaifed from the 'bottbrn of the fea. in coofequence rf 
Oinpikme of.burnt O^taelted mafttr. produced by fub- 
lefranew* fires or volcanoes,, which cbniioBed raifed to 
»;'«o«fiderable height above, its furface. Others have 
{uppofed that this happened at the. deluge, which threw 
^e^ld into a fo»t of confufion. ® 

was in before. Others have fisppt^ed that t^a 
Iwtld received k -fttohe from a «>««*, which fey we 
Viiht iiiijelf feas thrown majermU into «>nfOfion. 
And Baibn again, imagines ^ * 
»f«dnal progrefs oyer tbeTorfime .^^ ifed glt*h^ w«»nnB 

'Sunotafpot of the :g^e^that ha^feo^'hten^ 

f»verS; Wh the fe'aj. a4^4hfi thofc pa^ F^^^ 

the^fea e^lwfivkig M addttigo of matter 
■ «ert4a Jc^th of tiiw, jfent. we capnot enter fp par- 

chlJr|!nto«ttfejrfi^'*§> 

l*f bedh^»%ed. Upiiditfee wholc. the phenomena 
^mftl¥t*,tn*?«(Sll»oCthU globe have J 

^5rt‘g«>V;6h|^Vthat what .*'»» 0 ” 0 e cdtered {«th 
* % «oV'^n^ho«s,,.and what was once above be 
depth under wa^r; and tb. 

aimiiTO have feeftt often repeated, though the foe- 
ihlRlIjfem bashed ettrtffl*!* Row. and has requued 
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DXLIII. 

Of the abrdrbent or alkaline earthf» there are feveral 
kinds which are infipld bodies^ ted fliew no fenfible 
degree of fol ability in water. Their charaAer it, that 
they eftlrvefce with acids ; and fuchis their nature, that 
thjy bear plainly the fame relations to acids as alkalies 
do. fo are freqaentty called alkalme earths. In general, 
they unite with acids only in one certain and fteady 
proportion. If there is more of the abforbent earth 
added, it is not all diflblved ; or if a fmall quantity only 
be mixed with the acids, tefs than what the acid can 
dilTolve, it' is' only united with a part of the acid, and the 
reft remains free and difengaged. There is the fame 
mutual faturation here, as between the alkalies and adds, 
and the compound is anahtgous to the nemral fait. It » 
folttble in water, and feparable from it by evaporation 
and eryftallization. The acid is hereby fixed, and M 
acrimony greatly diminifticd. No acid tafte is per« 
ceivaUe in the Compound | it docs not alter the colour 6f 
the vegetable infuGons; and thefe earths attraA the acids 
precifely in the fame manner as they are attraAed by the 
alkalies. So they refemble the alkalies in every pat- 
ticulaf, almoft with regard to the nature and mode of 
this atcraAion ; but the force, upon the whole, is weaker 
than that of the alkaline falt^, fo chat any compound of 
them can be dccompofed by an alkali* and the abforbenc 
cadth be made to fall down in the form of a white 
pwwdcr. 

DXLIV. , 

Tbefe properties .re ftppliattie to the earths la ge* 
aetal. We next confidec the larione kind* of 
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them. That which 'occurs the moll coploufly, being at 

the fame time the moft ufeful, is the 

’ DXLV. 

Calcarious jihforlent Earib. 

It is dUlinguUhed from the rcl|, by the efFefi which 
firp has upon which converts it into quick- lime, from 
whencteit has its name^of calcarious* It appears in a 
variety of forms* There are very confiderable ftrata of 
it in the bowels of the earth> as lime-ftone* marble, and 
chalky which differ only in the degree of purity, or mode 
of concretion, forming a mafs, the pans of which cohere 
more or KAi flrongly. 

Jo There are as jxtenfive beds of this fpecies of earth 
found as of any other kinds whatever ; fo may be 
confidered as among the moft abnndant produAion of 
nature. 

a. It is often alfo found in veins, or filling up the rents 
and cavities of the mountains | and it is called eal(earious 
fpar, to diilingujih it from fome other kinds of fpar, fome 
of which contait^ quantity of this earth, but not in fa 
pure a ftate, It^ refembles a whiiifli ftone, which has 
more or lefs trhnfparen^y, when it is called fpar, and 
when It is broke into pieces it is of a iboinboidal figutc, 
and it (hews, at the fame time, manifeftly a foliated texture, 
when is examined by the microfeope* Some of thefe 
kinds that are purer^ are perfeAiy tranfparent ; and fj^om 
their being found in IceJand, this fpecies is called lceh*nd 
cryftals t but that naihe belongs to a difierent kind of ftonV 
This iianfparent ftone is remarkable for refraAing light, 
fill at to Matte a ray of light appear two, whbout at the 
lam« rime riifjperfing thw colour 9 it makes every, letter or 
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ihoke of writing appear donblr* In the veins of tho 
calcarious fpar, where any part is not totally filled 
the internal furfaoe is found Hned with cryftalHaatiom. 
The appearances of thefe are very various^ the cryftaU 
being formed into a number of different fbapes* What 
particular circumilance influences them to affistne thefe 
particular appearances has not been difeovered* Some 
of them are pyramidicaU others are columnar of fix fides, 
the two fides oppofite being always unequal^ and ter<^ 
miuated by a very obtufe pyramid ; or the cryftals are 
flat> wichont any column that is perceptible. In others 
the pyramid a little longer^ with a fhort columot or 
the fpar is formed into long cryftallizations^ clofcly corn* 
paAed and difpofed in a radiated fhape^ proceeding frpm 
a central point towards the circumference of a fphere^ 
&c. Thefe .cryftalI$iH),Uoiw are always found in the in* 
ternal fuface of veinsi the o^eir jparts b^g filled up with 
calcarious j|]^r« 

DXLVI. 

The matter with which the vegetable and animal 
matters are incrufled or penetrated by the waters of par«i 
uciilar fprings^ fo as to retain not only their external 
foVm> hut to lofe their nature, and become (lone, is ge- 
nerally of this kind. This fhews that this, earth is 
capable of being diffolved by water, and of being intro* 
duced into the texture of apimal and vegetable f^bftances. 
We have examples of this in Englafid». at the dropping 
wellfet Knarelburgb, and in HainiTton in Clydiate 
wwoiland. In general, the Quantity of earthy matter 
is very fmall in thefe waters that, dim jpofTeffed of this 
petrifying pOwer, and the |>roce(s bf petrifadion ^oea on 
very flowly. This earth too ^{l»rodtttes tke targe pen- 
6 



tit EAR! 00. 

dciiotti coloffRS and cones that are found banging fron^ 
the roofs of large caves* like icicles formed in froily 
weather. A noted example of this is a cave at the Peake 
in Derbylhire; they are called fiellaftites. On other 
oecafiont# this matter concretes into a moie fpongy and 
srregulstr form ; it encrufts the furface of the rock^ or 
forms broad hanging platcsj like curtains* 

DXLVn* 

The ftony Ihells of all cruHaneous animals* ftom the 
coarfeft to the coral and pear!* are all compoftd of thia 
earth and a fmall ijuanticy of animal glue ; a vilud fluid 
proceeds from the furface of the animal* which becomes 
t tough membrane* and gradually hardens into this form. 
So egg fhellSf and thefe marine bodies* which from their 
rtfembling plants* white at the /ome time they have 
the hardnefs of flone* are called lythophyta* miUeporea> 
madripnres* &c, which the late nitoralifts now fuppofe 
to be in part animated bodies. The (hells of all kinds of 
animalsj together with aU coraline concretions* confifls 
of the calcarious earthy united only with a fmall proper. 
Cion of ammai glue. 

DXLVIll. 

% 

Under tbele fonr forms the enjearions earths have ge. 
nerally a> great degree of variety. Bet there are fome 
loflil earths^ which though not confifting entiiely of thefe, 
detsfye to be mentioned) as the earths called mt^Vies, 
which have been employed as manore to improvoihe 
Every fneb fuhBance that thus proves a manure, 
cMUim a calcariofli etrdi, and is rich in proportion to 
^ of tbit. The earths of this kind are com* 
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mnnTy divided into the flijril marle^ cky tnarlej and the 
ftone mafic. 

- DXUX. '' ' “ ! . 

The (hell marte is compofed of the (hells of (bell 
or other aquatic anitpals, which are fometime^ very epure> 
and often decayed^ or mixed down with Other earthy Tub- 
(lances. Examining this matter as jocenrring in different 
places. It may be diffiOguifiiHsd into frefh water, marie, 
and marie of fea (hells. Of the ffrff we have an example 
in Brnntsfield meadow near Edinburgh'; wherever the foil is 
turned up, to the depth of inches, a quantity appears ; 
it is compofed of the (hells of a fmal) fre(h water wPIc 
or fnail This artitnaU wMn afivei is not eaSly dif- 
cernable, the (hell . being much 'of the fame colour at 
the ftonej covered '^ith ihc%ater ; but we can obferve a 
great number of them in a)l running brooks and other ; 
co]le(^bhs.of fteih Water |s when the animal dies the (belli . 
are depofited, where the water ilagnates, in very great 
quantity. Tbat.compofed of feaihei s conftitutes 'greater 
toiie&ions', and they are found iri innumerable places,'^ 
now far removed from the fea, ' That mpft particularly^ 
deferibed is a colleAion of, this kind in Tooraine, a 
province in Fiance, The part of the country where 
it IS found, U comportd contain Se ^jahre im|ci» of 
furface, and where they dig to a cCrtsin depth, they 
find this colle£lion of (bells ; and the country^ a^ pre(f|i|t» 
is loS miles from the fail. They find the oikrW eljhjifihr 
ni«*c feet below the furface, and,when they dig to the dl^kh? 
of 20 feet it is ftill deeper, but they find it too expenflve ' 
to fearch for it. It is fuppofed to be aS feet d^p only 
ahd tveo at this depth the qt^kutity will appear eoermoto; 
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it will amount to 140 mtllions of cubic fathoms of 
that arc mollly decayed and broken into fragments, and 
mixed with marine productions, as millepores, madri> 
pores, and other Caroline, which are all the productions 
uf the fea. 

DL. 

The clay marie, a^ain, are earths that bear more or 
iefs rcfemblance to clays. They are very various in 
their colour and other appearances, and difagree in no- 
thing, except their containing a quantity of clay mixed 
with calcarious earth. Frequently the colour is reddilhf 
fometimes of a bluifli caft ; others, again, are of a yel- 
lowilh colour ; but all agree in contwiing a quantity of 
clay mixed with calciriotu earth, fo as to edfcrvefco 
with acids. 

DLL 

The flony diaries have as great a variety in their co- 
lour and appearance. They are harder and more ilony 
than the clay marles ; but upon being ezpofed to the 
action of the fun and of froft, they fall down into clay, 
wbkh is caiily nixed with the foil, though fome of them 
require a very long rime before they are divided fine 
enough to be mixed completely with it t and this difpo- 
fiiioa to moulder down, depends upon an admixture 
of clay. 

DUL 

Thefetre therefore the various forms in whick the 
caleariotti earth is offered to us by nature. Man^Utf 
ihcAi forms are capable of receiving a fino'poliih, and 
many of them prove faeauriful on account of their colour, 
and from hence arifes their value. So coal is valued on 
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account of its colour and iiardoefs, fo that its |iartSK can 
be made to receive a high poliih, Alfo the lime-llone 
that ib called marbles, in which this matter is concreted 
more firmly, fo as to have a much clofer textur^, and to 
receive a fine poHfh, and fome of the ftellaflites, which 
can be made into toys, receive a fine poliih. The 
variations fometlmes depend upon veins of fpar traverfing 
through them, fometimes upon (hells and other marine 
produAions, and they fometimes proceed from an admix* 
tore of various coloured earths* mixed with the calcariooa 
mattef* of which they are chiefly compcfed# 

: Dim. 

Some compounds that have calcarions' earth for their 
bafis, fall next to be noticed. 

The firft itre t;be"|^pfeaosi cpncretiona* ,ibat are com« 
xAonly reprefented to us in ' the form of Sony snafles^ 
which are ei^^ilably fodt* fo as to hceafily fcraped with 
a knifO. 4o not effervefce with acids, like the cal« 
carious emii ; but when reduced to a powder, and bdlcd 
with a feittiion of the common fixed alkali, for fome time, 
they change into a vitriolated tartar^ They a;re found in 
firata of clay^ in feparate mafTeij and when pure are of a 
whidlbf delicate* milky colour* arid fmall pieces of them 
arc often tranfparcntj tinged with a reddifh earth. They 
are often compofed of* fmall cryfialline graies* and this 
fpecies is called gypTum. or fometimes afabaii^r. Where 
hha'^aconfiderable diegree of hardnefsi^' idd is capable 
cf /eceiving fome polifh* fo that flatues made of k imi* 
tate thofe of marble. Befides they ere oftep formed of 
a fibrous firuAure* and compofed of obWg concretions 
lying acrofs the mafs,. and they arc called the fibraria of 
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Dr, Little, bttt they 4o not differ from the reft, except 
in thf particular arrangement of the paruclts. 

DLIV. 

A third Tpecies, compofed of clear tranfparent plates, 
which can bi rafily feraped with a knife, is found in 
feme parts of Ruflia; their plates aie fo large as to 
anfwer the puipofe of iglafs. It is called glacics mans, 
or Mufeovy talk, 

‘ DLV. 

A fourth appearance it in the form of firaight oblong 
cryftah, and then it is known andet the Qame of felenuet, 
and doea not ill refemble the cryftals of fait, 

DLVI. 

Fifth. One of die kinds of fpar contains a large quar- 
tity of this earth. It does not effervefce n^,acids, and 
is diftingoiihed from all other ftpnet, by l|Hnordinary 
sreight, which is fo great as to give » l^jpon of its 
cohtaining a great quantity of metallic matter. It has 
sftwayt a plated ftrufiore, ai d broken with a fmall throw, 
it Ihivers into fragments of a rhomboidal figure. It is 
called the mariMor metallicum, from its being the ina> 
trix in which the metals are often found. It is compofed 
of gyplom, combined with a fmall quantity of other earth. 

Di,vn. 

Sfi^ly, it occurs alfo in water, and ^ete in a Vmall 
qnsaltity ; it always forms into fleniler filamentous Cry Vis, 
hke hair, 

DLVm. 

Thett is a third fpecits of ijpar, which has been long 
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In chemlftry and natural hlftory, as being different 
from the calcarious and gypfeous fpar ; it is called the 
German felt fpar« fluor, fpatofusj Sec. as it alllfis in melt* 
ing the ore from ftony matter* It is altvays found in 
veins never conftitutirg itrata ; it haa a clofe glaffy tex* 
ture, and is more or lefs tranfparent. It is often found 
cryflallized in the cavity of the veias> and always forms 
cubic cryftallizations that are fometimes cplourlefs, but 
more commonly tinged either greenifhi yellow, or purple. 
There are great quantities of it found in Derbylhire^ 
which, on account of the particular arrangement of the 
cryftals and flaws dividing them* gives them a very re- 
markable appearance, when poliihed. 

DLIX. 

The fecond divlfion of earths is into clays, which are 
among the mofl abundant fubilances in . nature, conili- 
tuting numerous ftrata^in the bowels of the earth. Hence 
clay is often employed as a manure for improving the 
•foil. A ^pn that Gonfiils of pure fund is the better of 
clay ; and when it ^Is ufed in this manner it is called 
marie s but that name' is more properly applied to clay 
earths that contain a quanti^ of calcarious matter, and . 
which is a u&ful addition to any fl^il whatever, even 
where there is plenty of clay, provided it has not received 
calcarious earth before. It is a fubAance, the particles 
of which are very fine and fmooth between ^the fingers. 
A mats of it has the &me fmimthnefs offarlace as a maft 
ofhardfoap* / v 

DLX. 

Clays, in their natural ilate, are always^ itYoiff. When 
dried, the parts cohere flrongly together, and h that 



238 EARTHS, 

fiate it has a ftroog difpoficloa to imbibe water. Uy/fJ- 
flying a mafa qf it to the tongue, by the fud.den abforp- 
tion of the water, it generally adheres to' its farfacr. 
When it is mixed with a large proportion of water, and 
kneaded a .little, it becomes a remarkable duAile, ad. 
hefire mafs, whkh is not eafily fnfible in more of the 
water, and to trader it thin it requires a great deal of 
work. Hence it is employed as a means of confining 
water in large works, as in making canals and dykes. 
Either the foil mnft contmn clay, or a qaantity brought 
by the water is depofited at the. bottom, that renders the 
dyke capable of containing the water. Hence we can 
underftand the bad eliiifib that arife from allowing cattle 
to tread much in day grounds, when they are wet ; the 
clay is reduced to fuch an adhefivc mafs, that it does not 
adnut the roots to pciktrate the fml, or the water to 
enter to the roots, 

Though thefe are the molt obvious ^{ttalities of this 
fort of earth, the variety of days is very .confiderable, 
with'refpedt nr the finenefs and foftnefs. of the particles. 
Some melt stitb the faiivn in the mouth, others ftel 
more or tefs gritty between the teeth. Some are of a 
wbitifh cofonr, Ibme grey, blmih, or reddiih. Clay is 
more or leCs difftfible. in water, fome of it becoming quite 
pulpy with it, fome of it refills the moll violent fire 
wichoatmeldog; others melt into, a fpongy or vitrified 
mdi). Some produce an efiervefcence with acids, others 
do not. Some are called boles, that confiil of fine, loft 
pmtklea, and are noted, fora particular colour, as red, blue, 
or y^ow. Thefe were formeriyin high efiimauon, from 
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trar RicJicinal qualitiesn and were brought from the 
mod diftant parts of the world ; and as it was eafy to 
imitate tbeic, it was ncceiTary to ilamp them with feals^ 
as a proof of their being genuine, fo they were called 
terra fegillat<e. But we generally find a large admixture 
of fandin them, and in general all the clays that feel gritty, 
derive this quality fiom the Tandy, calcarious, or other 
particles. An eafy way to fatisfy ourfelves of this, and 
to obtain the clay earth in a purer (late, is to mix it 
with water, to the confiftence of milk or cream, when 
the fand fettles to the bottom firft, and we can pour off 
the muddy water containing the clay. This is called 
elutriation in chemidry. 

BLXIL 

The variety of colour in clays depends upon iron in 
mod cafes, which can be e:§tra£Ud from a great variety of 
them, efpecially thofe that bitrnTed in the fire. There are 
feme mixtures of this kind that are fo rich in iron, that 
they are melted, and the iron extraded with profit. In 
others the colour is from an inflammable matter, and 
thefe are didingui&ed by burning white, when expofed to 
heat in a proper manner. 

DLxnr. 

From this view of the variety produced among the 
clays by thefe admixtures, will be onderdood whciieb 
arifes the variety tn their qualities ; why fomc cfFcrvcfce 
•with acids ; why moA melt, when expofed to a Vfolent 
heat, as wc find the addition of earthy fubdances to clay 
difpofes it to melt, particularly that the calces of iron 
have that effeft. 
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DI.XIV. 

The kind of clay which is reckoned the purefti is that 
employed in the manufaAure of tobacco pipes. It is 
generally of a whitifh grey colour ; but it is a neceflary 
quality that it acquire a fine white coloor. when expofed 
to a certain degree of heat* It contains but a finall 
quantity of fandy matter ; it is fmooth and unAuoas be* 
tween the fingers. It«does not produce any offer vefcence 
with acids ; it form^ pafte that is du&ile in watcri and, 
when dried and bdrat, it becomes as complete and hard 
as flint. At the fame time, no degree of heat yet tried 
is •capable of bringing this clay into perfeft fufion ; it 
only foftens it, makes the paile unite togecher, and to 
undergo feme approach to fufion. The tobacco pipes 
arc burnt only with a moderate ,hc;at> and by increafing 
the heat^ they can be madd much ^rder. if any (moak 
is admitted to itj it is liable tdipfe its white colour, and 
the common way of burning ware is by putting it into 
earthern veflels called feafer or fafegoard^ If the flame 
was admitted to it freely^ the ware would turn out 
black* 

DLXV. 

From theft properties# clay is uferul for forming che* 
taical veflfels ; but it forms theni very compaA# and not 
£t for bearing fudJen changes of heat and cold. Sand is 
therefore added, and a minerarfubftance called black lead# 
or talk. It Js apt eafy to fay In what manner thefe ad* 
ditioos produce their effedl ; but when they are added in 
a eettain quantity! the veffeis eitdure tbUe alterationa 
much better. 
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DLXVJ. 

The third divifion of this dafs 13 the flir*ty eanb. 
Their dUtltiguifliing cbarader is their extreme hardnefs ; 
they fcratch glafs, and ftdke fire with the hardeft Heel j ' A 
part of the ftcel is tore off with fuch violence as to be 
heated red hot ; and flying through the air, it is blown up 
into a Hate of inflammation. This earth is alfo called cryf- 
taliine and vitrefcent, occurring in the form of regular 
cryttals, and it is the principal ingredient in the better 
kinds of glafs. It is Tuppofed to be purefl when it ia 
tranfparcnt and coloarlefs, or it has only a whitilh or milky 
tranfparcncy, when it is called quartz ; but it often occurs 
in an impure Hate, when the appearance is various. 
When it has a horny appearance it is called flint iilex» 

DLXVir. 

Thefe are the ihapes in which it is fuppofed to be 
perfect, but it often occurs impurci and the appearance is 
various. 1. It is found conflitutitig flrata in the fand, 
grave), &c« Some funds are perfedly white, and are 
found to conflll of grains of pure quaitz. Gravel is 
much of the fame nature with fands, and forms confl- 
derable llrata mixed withfand. It coniifls of this matter 
in large grains and maflfes, but is feldom pure ; it pbf* 
feflbs an admixture of other matters. Pebbles are fomc 
of thefe gravel flpnes, and owe their beauty to the great 
purity of ihch* materials, and the manner in which they 
luvc been found. The external furface is rough and on- 
pioruiiing ; hut when broken np, they have a difteren: 
Jippear.^iicc', (hewing an exceeding ftnooth furface, with 
colours aud* vcini, from an admixture of other earth with 
V'x flliiiy. There is always a central piece, a-oond 
\0L.iiK M 
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which there aic a number of Iaycr5, which are dlvernfiifcd 
ip all the whiiifli or milky pebbles. Thcfe layers are lefs 
tranfparent. This is particularly the cafe with regard to 
the Aones of this kind, called agates. In ethers there is 
a number of different colours, two or more in the com- 
poiition of the layer, and which gives a greater variety to 
the appearance of the done. 

^ ^DLXVIII. 

The variety among thefe dones is fo great, that 
there is no end in the dividon of them. i>Oine of them 
which appear like pebbles, are colourlcfs and tranrparciit 
within, and are called pebble cryllals. 1m others the 
colouring matter is diffufed through the whole of the 
Hone ; they arc fometimes of a pale red, like deih, as 
the cornelian, &c. Some have ramifications of a dark 
coloured matter, refembling mofs or fea-plants, which 
has been occaiioned by an opaque matter indnuated into 
cracks in the done, and branched out into figures, re- 
fembling thofc of the vegetables, as in the mocha done. 

DLXIX. 

The free Hone employed in building chiefly condds 
of this flinty earth. It is plainly compofed of fand, 
cemented together by an operation of nature, as appears 
from the manner in which the diH’ercnt layers feparate, 
the furfaces of which are waved like the fand on the fca 
fliore ; fo we cannot doubt but that waving has been 
produced by the adtion of water, and we meet with the 
relids of the produ^ions of the Tea, as of madrepores, &c. 
The dones are of very various hardnefs ; in fome the 
particles have little more cohefion than fand, in others 
the grains are fo much compafted as to look like u folid 
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fttiit, and they can be wrought Hke free ftooc, which 
requires to be of a moderate degree of hardnefs^ that it 
may be cut without much dilHculty» and at the fame time 
that it may be capable of bearing the attack of the air# 
without being eafiiy decayed. 

DLXX. 

In England) &c. there are (Irata that contain fand and 
gravel both cemented together ; and in the pudding flone# 
which is compofed of a whitilh Tand, intermixed with, 
pebbles, To compa£l is its Rruflure, that it receives a fine 
polifh, and looks like the (kin of a fpotced animal. 

DLXXl. 

The flinty earth is that principal ingredient in the 
granite, and in the more compe^und rock called whin, 
which is a coarfer kind of granite, containing a very 
large quantity of iron. Granite agpears to be formed 
like free (lone, and a great many of the grains compoflng 
it arc of the flinty kind. Upon the whol6, therefore, 
there are not many ftony or rocky ftraia that do not 
contain more or lefs of this flinty earth ; but beiidef, it is 
found in veins fllling up perpendicular flflures, and is 
called quartz, of the colour of milk and water, occurring 
fometimes more tranfparent, and fometimes more white, 
and in it there arc innumerable flaws ; fo the broken 
furface is always very rough and uneven. It occurs 
fometimes of a foliated flrudure, like fpar, and breaks in 
rhomboid al pieces, and is a mixture of fpar and quartz. 

DLXXII. 

The filcx, or gun flint, is found intermixed with ilrata 
of otiker matter. It is fometimes found in veins, but the 
M 2 
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grrateft quantity of It is found in the firata of chalJc, wfth 
which it is intermixed in very various ways, often filling 
vp perpendicular rents; but bcfides it is interfperfed 
with nodules that are connc<Slcd together in a horizontal 
diredlion. The form of thefe is quite irregular ; fonie- 
times roundifh, fometimes oblong, in a manner that is 
incapable of defeription. 

'DLXXIIL 

There is another appearance which often occurs in 
the ilrata of lime ftone, and is then called chirt. Jt is 
met with like flint in chalk, through the Jime-flone, and 
a part of the lime-ftonc feems to be converted into flinty 
matter by fome operation of nature, and we And the 
reli£ls of marine produ^ons in the middle of it, with 
which the lime-ilones abound. Some of thefe appearances 
occur too in the mailes of Hint In the chalk, which feems 
fo have been penetrated by Tome matter that has pro- 
duced this change upon it* 

DLXXIV. 

Bat among the mofl curious forms in which the flinty 
earths appear, are the cryftals. Thefe are always found 
in the cavities of the veins, where quartz occurs. They 
are either columns of fix Tides, terminating by a pyramid, 
or they are found feparated from the furface of the 
cavity, and pyramidieal at both ends ; but more com- 
monly there is not any particular column, but merely a 
pyramid, fttll confiding of fix Tides, and thick fet by one 
another. 

DLXXV. 

Thefe cryftals vary too in their colour; fomi’ 2 re ;;an£- 

*3 
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parent and colourtcfs, as the German cryliah ; many haver 
a dark opacity» which make them appear quite black tilt 
they are broken in many pieces, when they appear tranf« 
parent, and in many cal'es the colour can be put away bf 
heat, by expoling thecrylta! to a htc, or by furrounding \% 
with oil ; only, if the heat is too great, cracks and flaws arc 
occafioned. They pafs for gems ; their hardnefs is nearly 
equal to that of the gems, and their colour is fully equal ; 
tht7 have their beauty, receive a fipe polilh, and wear 
fur;icieiit]>*. Some have a beautiful purple colour, and 
pit's for the amethyfl; ; feme are of a yellow colour,, and 
then they pafs for the topazr, &c. 

DLXXVI. 

'Fo the fame head may, with propriety, be referred the 
gems, which are found either in the fiate of cryftals, or 
pebbles,, and feem to be compofed of flinty matter, ap* 
pearing in a mucli purer flate than ordinary or, perhaps, 
in confequence of its. being improved by the admixture of 
(bme other matter. The colour for which many of them 
are admired has been imputed to metallic fubflances, and 
chenffiils had good reafon to fuppofe this, as they found 
that the calces of metals can be made to tinge gUfs witn 
colours referobling thefc of the gems, but we find that the 
colour can be expelled by a gentle degree of heat, and this 
is attended with a luminous vapour around the flone, fo 
that It depends upon a matter that is more fubtile than 
the groiTer parts of the metals, as the cafe with refpe^^ 
to the colour of the amechyfl. 

DLXXVII. 

'Pie q.tjb<er forM'ili which flinty earth appears, U as con- 
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Hituting pcrrefaf?l5on5 ; >vc find mafles of vegetable or aui- 
mal matter penetrated with it, fo as to become flinty, itill 
retaining foir.ewhat of their original form. We have many 
curious examples of lliis in difl'erent parts of the world. 
And, with regard to its chemical qualities, the mofl in- 
tenfe heat has never brought it into a flare of fluidity. 
Some of the gems do not undergo any change from a vio- 
lent heat ; but, in general, the gem lofes its tranfparency, 
and is traverfed with innumerable Haws that render it more 


eaflJy broken in pieces. 

DLXXVIir. 


The next divifion we come to is the fufible earths ; 
they pofllfs this quality not exclufjvely, but only in the 
Kiofl eminent degree. The chara61er iliat m:iy be given 
tf them is this:— -they bear a great refemblancc to the 
fiinty concretions ; they arc fionv hard fubftances that do 
not efFervefee with adds, but they are not fo hard as the 
fiinty ; they do not ftrike fire with fleel, nor f<;ratch glafs ; 
they fticw no great degree of fufibility, although they pof* 
fefs this qus'ii' v in the highefl degree of any of the earthy 
fubflatices ; when reduced to fine powder and mixed with 
any of the acids, they do not emit volatile acid fteamsi nor 
art they by means of a folutidn of alkaline falls changed 
to a calcarious earth. 


DLXXIX. 

The natural ftones which feem to require feparate con« 
iideration under this title are of five kinds* 

The fufible earth is moft pore in what is called ^ushy the 
Germans, or Jluor. They are like the more iranfparent 
quartz; they arc commonly tinged with different colours, 
and have their names from the gemsi 
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u'js, ^fc, riieyaredillinguifiiidby Lheirgreat degree of fa- 
ijbilicy^ fo that they pervade the crucible in which they are 
melted: we find this (ortofearth in the rhombic quartz^ which 
is compofed of llinty matter. Combined with this in dif- 
fcieiit pioportions, it is alfo called fe!i-fpac. 1^13 found 
in the granites ; it is compofed of angular grains, which 
in moll of the granites are tlofely compa(!?\ed, fo as to form 
a hud ifonr capable of rcxciving a fine poiifh ; it occurs 
alfo in veins ; it is a Hone lefs trnnfparent than qaaiiz, 
common!) having a reddifh tinge, or flefh colour ; it ap- 
pears to have a plated ilruifture, and it has a difpofuion 
to break into rhomboidal fragments. The firft effedl of 
heat is to render it more brittle ; if it is increafed to a 
llrong degree the ftone melts^ or becomes pally, and at 
the fame time the rich colour commonly goes off, and ic 
forms a fenii* vitrified mafsof very great whitenefij on this 
account it is one of the befl ingredients in porcelain. 

DLXXX. 

Another kind of flony matter that contains this earth is 
the garnate, a tranfparent Aone of a rich red colour like 
crlmfon ; many of them are of fach tranfparency as to be 
reckoned among the gems, but the greater number are 
divided by flaws, and mixed with a coarfer matter, fo they 
have not this colour ; but when examined in fmall par. 
tides by chemical analyfis, they are always cryAalized in- 
to fomewhat of an angular form. It is found to contain 
fonie iron, to which is imputed its red colour; fome of 
them hold a quantity of tin, but there are other fpecimens 
that contain none of either, and ihefe have lefs colour^ or 
are of a pale yellowifli colour, it is found in feparate 
. f AotfuTlSln rock Arata, that are chiefly compofed 

. M 4 
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of talk. There is a confiJf'rable ;racl t f r.iiU i.) r-rtl 
of Scctlanc!, where the iiiile noOulcs 0/ granaie au- con- 
tained. 

DLXXXL 

AriO'Jicr fcCil wdiich has this earth for its bails^ is callevl 
cora), tr cockle. It is a composition of rocky ilones in 
fcparate {grains, or inafTcs, and cryftalliised into columnar 
Uones ; when they are of a black colour, they are called 
jafper, i\nd are fometimcs with (hades of green. This 
foffil abounds in the compofition of the ftones ufed for 
beautifying our Arcets, which are full of oblong cryftalliza- 
lions of a fhining black colour ; when expofed to heat it 
melts without di/Hculty into a black glafs, 

DLXXXrL 

ThelaQ: matter in which this earth is found in the fub- 
Aance caHed zeolite. It occurs in nodules in rocky Araiap 
and by its outfide rcfemblcs the pebbles ; when they are 
broken they often fl-jcw a radiated Aru!lufe, pans of the t 
flonc fliooting in cryAallizations from ihecentr^j 10 the cir* 
comferenre of a fphere : fometimes, when broken, they 
are found hollow within, and befet with cryAallrzitijns. 

DLXXXIII. 

The next and laA divifion of this clafs comprehends 
the ilexible earths. Thefc earths and ftony concretions 
which, w'hen pure, are flexible, do not effervefee with 
act'd? ; they do not imbibe w'atcr like the clays, nor are 
they fo hard as tne flinty ones; in an extremely violent heat 
thfv {iv:\v a degree of fufibility, They.have been divided 
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into th« mica and afbeKline, or into the talks^ or af* 
bellus. 

DLXXXJV. 

The talks are foliaceous Hones, flippery between the 
fingers, fomciimes colourlefs add'tranfpareni, as the pro- 
per Mufeovy talk. It' has great tranfparency, flexibility, 
and clafticity, and is divifible into incomparably thin plates; 
but more commonly it is coloured ; fomeiimes of a dark, 
dully colour, and the plates are feldom fo fmall, or fo 
much in a plain, bat waved : fometimes it has a grecnilh- 
hue, fometimes a yellowilh bfightnefs* refembhng that of 
gold, and thefc colours have impofed upon perion*, and 
made them imagine they had found gold or fjiver, though 
the talk does not contain the fnialkil quantity of cither; 
the yellow colour is from iron, and the lilvcr appearance, 
from the particular dirpofiiion of the plates, for when the/ 
are tranfparent, the plates are a little feparated ; by heat 
they acquire the fame iilvery colour ; fometimes in talk it 
is found forming a powdery, or earthy fubflance, confiliing 
of minute fmall fcales that are flippery, and adhefive to 
the fingers, giving tht^m a colour like that of the metals. 
In fuch fpecimens the earth is mixed with a large propor- 
tion of metallic fubftances. Sometimes it occurs in a' 
black colour, and has a Ibiningappearancerercmbling that 
of polilhed ilecl, and abounds with iron, and it has not the 
flexibility of the earth in its pure Hate. The talk is found 
plentifully in the compofitionof many rocky ftrata in the gra-; 
nite, and other fuch llrata as arc flcxibl;-, and in rocks which 
contain game s; in the flone called lapis dares, which is 
conipofed of the ftealites n/ued with ta’k, and it has a 
quantity of m^gneJiAn earth in its compofuion, and u ufe- 
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ful for kitchen utcnfils that (land the fire. Thcfe is* toop^' 
a confiderable portion of white talk in the compofuion of 
clays and of gravel, which is all from the rubbifh of fome 
rocky mail'es in which calk is originally formed. 

DLXXXV. 

The afbeflus and ameanthus differ chiefly in their ftruc- 
ture from the talk, in the flexibility of the fibres, and in the 
clofenefs and loofenefs^of their texture. Thefe are rec- 
koned the mofl pure and perfect, that may be tcafed out 
like cotton, and can be made into a web that fuflers no 
harm in >he fire* Pieces have been taken out of ancient 
Roman urns, which were ufed to wrap the bodies that were 
burnt, to preferve their afhos feparate ; others have at- 
tempted to make a fort of incombuilible paper with it, 
but we cannot contrive any gelatinous matter to unite ic^ 
that will wiihfland the fire, 

DLXXXVI. 

Befides the afbeflus, properly fo called, there is a folTil 
of the fame nature that is formed into membranes like 
leather, or into mafl’es like flclh, or like cork, and has the 
names of mountain leather, mountain flefh, and mountuia 
cork. 

The afbeflus varies much in point of the finenefs of its 
fibres and its flexibility. In Scotland we have fome fpeci- 
mens that have fome degree of flexibility, but we have it 
in a flatc in which it has little, or none ; in fome, the 
fibres are fine, and parallel to one another, and when 
leafed out, are like filk, or cotton ; in others, the fibres 
are fo compafled as to form a hard flone ; but even thefe 
hard flones, when long expofed to ;he weather, become 
fofi Jlike wax. 
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Such are, therefore, the principal fpecimens and varieties 
of tiie earthy fuoitances, &c. Before dirmilTing them, we 
lhall enumerate the different kinds of gems ; but tliis title 
does not contain any clafsof Rones that agree in containing 
any paiticular earthy matter, but any ftone i^.at has Tome 
colour, briglitnefs, and fmoothnefs, which pleafe people’s 
fancy, or talle, is fo called, Thefe may be divided into* 
the precious Hones and gems, inio the marbles, jafpers, 
pojphery. Hone granate, and puJtling Hone. Of the 
gems fome are pellucid, others femi pellucid. 

DLXXXVII. 

The marbles arc calcarious earths; they may be ufed as 
fuch for limC'ftonc : fome of them are valued in confe* 
i]uence of their being of an uniform colour, as the white 
anil black marble ; but the greater number is variegated, 
and thefe vaiiations depend upon two circumHances, either 
upon the reli^ of ihells appearing llill in the marble, giv- 
ing it a diverfjty of colour, or upon the calcarious Hone 
having been Hiivercd into pieces, and the intcrHices filled 
up vvith other matter. 

DLXXXVUr. 

With regard to the jafpers, this name is applied two ways; 
theartiHs make one application, and the naturaliHs another. 
The firft apply it to any hard Hone that is capable of a 
fine poliHi, and is diverfified wi)h a variety of colours 
which are brighter than thofe in any of the marbles, and 
at the fame time they contain a harder inatter ; often a 
quantity of Hint intermixed. It is, in reality, a marble, 
though there is here^and there a mafs of Hinty matter in- 
termixed, >5 all calcarious Hones, only the co- 
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lours are much brighter^ with a large admixture of red, 
yellow, and white. 

In natural hiftory the term jafper is applied to flinty 
flones that are coloured witKiron, and the moil noted of 
this kind is c! a rich and cieep green colourwith red fpots, 
as the heleotropium, iri Which the whole colour proceeds 
from iron. There arc a gre’a^ many other Hones of this 
kind ,* moil of them are of a reddifh colour, as the lapis la* 
zuli, which has been fhewti to be tinflured with iron^ and 
not with copper. • 

DLXXXIX. 

The porphery refembles marble, but is harder ; it is of 
a chocolate colour, with white fpots intermixed ; tl(ere 
are many fpecimensofit in Italy ; probably brought over 
from Egypt. 

DXC. 

^ The ^ranate has the felt fpat, or rhombic quartz for its 
bafis, with a quantity of talk, fo united as to form a hard 
Sone aUd is vAlued on account of 

the variety in the reflexion of light that it gives, and for 
the diiFerent colours of the felt-fpat. 

The pudding.flone confiils of fand and pebbles ce- 
mented together, forming a hard fubftance chat receives a 
fine polilb, and with fpots like the ikins of fpotted ani- 
mals. 

DXCI. 

Thefe earths that have been confidered as gems, are 
the pebbles, which are femi-pellucid, the agate, onyx, 
opal, chalcedony, cornelian, and moc^a ftone. 
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DXCII. 

The agate has a whitilh, or milky, appeararce, with a 
more tranfparent flinty fubflancc, and the milky appear* 
ance is diffafed in clouds. In the onyx this fubllance is 
arranged in layers that are parallel. 


Dxcrii. 

In the chalcedony there is a whitenefs in an unequal 
manner. In the cornelian there is a reddilh tinge, re- 
fembling the colour of flelh ; and the mocha (lone it an 
agate, with ramifications of a brown metallic matter, 
fpread like the branches of a tree. 

DXCIV. 

The pellucid gems comprehend the flinty cryflalas 
Bfiftol Hone, German flone, &c. which are fo tranfparent 
as to look very bright : the granate of a rich ctimfon 
colour i the amethyft tinged of a beautiful purple ; the 
topaz, yellow ; the fapphire of a fine blue ; the emerald, 
green. The diamond is the mofl valuable, and at the 
fame time the mofl remarkable for fome late difeoveries, 
with regard to its chemical qualities. 1 1 is diflingoilhed alfo 
by its great hardnefs, far beyond that of any other flony 
fubflance ; and this has inclined us to fuppofe, that it is 
eompofed of a more pure earthy fubflance. But it is not 
a pare earthy fubflance, for it is altered and improve.1 by 
Ibme addition of a fubtile principle, that renders the wfiole 
a volatile mafs ; for late experiments Ihew that it is very 
far from being a very fixed fubflance ; fo that it does not 
agree with the other earthy fubflances. In general, when 
it is expofed to ny very excefllve heat, it evapocates 
with aluipinrvis-irjpour, or maaifeft flame ; and other cir. 
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cumftances of the experiment have fhewn that it under- 
goes adually a fort of inflammation ; for unlefs the air be 
admitted* it does not undergo any change when it is put 
into a clofe vcffcl, with powdered charcoal ; it withflinJs 
any heat without the leafl change; fo it is only when ex- 
pofed to the air and heat at the fame time, that it is dif- 
pofed to evaporate and burn away, till a very fmall quan- 
tity only remains behind; the nature of ir, therefore, is 
very Angular and well worthy of further invefligation. 

Having finlflied the hiflory of the earthy fabdances, it 
remains to menticn the confequence of violent heat upon 
them, and of mixing them with one another, and with 
fome other bodies under the afkion of a violent beat. 
I'hefe deferve our attention, as from them has arifen 
the elegant art of making porcelain, or the finer kinds 
of pottery. 

DXCV. 

Porcelain* 

Mr, Pott, of Perlin, has made a variety of experiments 
upon the different kinds of earth ; into which he was led 
by a defire of difeovering the compound of the true por- 
celain, which lie publiftied in his Lithageonofia, They arc 
fo diverfifier, that a general view of them can only be 
given. He mixed them with falts, with fome of the me- 
tallic calces, and with one another, and CApofed them to 
the mod violent iicat he could command, by means of fuel 
in a furnace conftruded for that purpofe. The general 
refult with regard to the earths of the purer kind is, that 
they all turned out difficult of fufion, or rather perfeftly 
onfufible ; but laicr experiments have fhewn, that there 
are feveral of the purer earths that ^ capable of a very 
perfe£t fufion, and his furnace feems notTb bee^^con* 
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firu£led apon the bell principles^ that the vent was too 
narrow. 

DXCVL 

Moft of the talky clafs, and all the claffes called fu- 
fiblc, though requiring a very violent heat, are fulible by 
rhemfelves : gypium, too, is fuiible, on account of the 
faline matter it contains. 

But though he imagined thcminfulible in their feparat? 
fiace, he found them all fulible by means of proper addi* 
lions ; the moft powerful fubftance for this purpofe was 
iixed alkali, borax, and the calces of fome of the inetal$> 
or a certain quantity of the fixed alkali added to the 
flinty earth in powder, brought it into a ftatc of fufion, 
and a little more of it added makes it very tranfparent : 
the abforbent earths, the gyplum, the fleatites and clay 
are eafily brought into fufion, by means of borax ; the 
calces of the metals of iron, and more cfpecially of lead, 
proved a folvent of all the earthy fubftanccs, except the 
abforbent, though the lead in its metallic form has not 
the power of dilTolving the earthy bodies. Upon exa- 
mining the earths, he found that the calcarious and ab- 
forbent earths proved a means of bringing the flinty and 
argillaceous earths into fufion; the calcarious earths, oir 
gypfum, or, fiill more readily, the fluor fpatofus, which 
contains the calcarious earth with the fpar, proves power*- 
ful in bringing thefe parts into fufion, and thefe mixed 
together in certain proportion?, produce mixtures that have 
ftill more power, and are capable of meltmg large propor- 
tions of other matters. We find fome of thefe fo fulible 
as to diffolve the botr^m of the crucible. * The knowledge 
of thefe particulars is necelTary in extracting ihe metab 
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horn their ores; for feme of them are intermixed witlT 
foch a quantity of earthy and Rony fubilances, that it is* 
difficult to feparate them. 

DXCVir. 

Elutriation is u(ed for that porpofe ; the whole matter Is 
pounded and fetin motion in water, to fet the lighter parts 
afloati and the metallic part remains behind ; but in Tome 
cafes they are fo blended that they cannot be feparated 
without great lofs; the only expedient i$ to melt the 
whole, when the metallic matter fettles to the bottom, and 
the earthy bodies float above^ forming a glafTy fluid that 
is incapable of mixing with the metals in their metallic 
fiate. But there are many of the earthy matters thus 
blended which can hardly be melted; and the metal* 
lurglfls had been in the practice of mixing earthy and 
Rony fubftances together, brought from diilant parts, to 
obtain compounds of eafy fufibility. Thefe compounds 
they had difeovered, and Mr, Pott has experienced the 
nature of them, that the materials are always of the caU 
carious kind, and thefe, when added to the flinty matter, 
or quarts, the attendant of ores, greatly promote their 
fufibility. 

Mr. Pott has pointed out thefe advantages that has re* 
fulled from his experiments, but he is filent upon the fub*> 
jed of porcelain ; and ail the information we have of this 
fobjefi is from other quarters. 

DXCVIIL 

The porcelain brought from China and Japan has 
been long admired on account ofrts beauty, but it was 
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niok’C a'jiivrct5 than any hopes formed of our being able to 
‘ftiiiatc ic. We attempted feme which had a confiderablc 
ihiire of beauty, but it was inferior to the true porcelain* 
C!ay is the foundation of thefe arts, on account of its pla- 
ftic nature, and the degree of bardnefs and firmnefs it can 

be made to aflume ; but it forms velfels that have neither 

♦ 

beauty, that never burn very white, and which are apt to 
break and divide when fuddenly heated. The addition 
that was found befl to give them beauty was a large pro- 
portion of flinty matter^ and this is the compufuion of the 
ftons ware. Tothis,bcfidesits ftrength and durability, and 
confiderable lhare of whhenefs, the manufafturers dif^ 
covered an eafy way of giving it a fort of glaze, to render 
it very durable ; this was put upon it by throwing it into 
the furnace, when the heat was raifed to the higheft de« 
gree, viz. a quantity of common fair, the fleams of which 
difrufing thcmfclves through the whole cavity, penetrates 
all the cafes in which the ware is contained, and applying 
themfelvcs to the furface of the ware, brings a fmall por* 
tion of it into a (late of fuCon, fo as to produce a glazing 
upon the outfide, but ilill there is a number of little pits 
left which the matier had not covered, and vvhich gave a 
a lodgment for foulnefs and dirt, that could never be 
taken out again. Of late this fort of ware has been 
proved, in fome degree, by a fort of glazing, which takes 
away all thefe inequalities, though it does not give a 
colour to be compared to that of porcelain. It is a coni« 
pofition of materials that ferve to make glafs, mixed up in 
a thin fluid of the confidence of cream, and laid upon the 
furface of the ware } rind this, by means of a new heat, is 
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difFufed over the ware, and gives ii always more or lols ot 
a grecniih or yellow colour, whicli is noi difagreeabK*, as 
it is diduicd uiiif’ortniy out the fuiface, though the otiscr 
had this advantage, that ouc ftie fe* vcd to meit the gla- 
zing a-od bake the ware. 

DXCIX. * 

But flill the mofl perfsift ware of this kind i‘ far inferior 
Cc the China or japan porcelain, with refped^ to its dilute 
and durable glazing, and the livtiy colours it is capable 
of receiving on account of the whitenefs of its ground. 
Some imperfedl attempts have been made in Europe very 
early to imitate this porcelain, but they were very Jmper- 
fed till we came to receive fome accounts of \is> manu- 
fadure from feme of the Jefuits’ milScnaries, 


DC. 

Thefe different publications have engaged a great num- 
ber of perfons in the purfuic of this art ; and the confe- 
quence is, that they have made a great many difeoveries 
with regard to it, and have put in praftice many different 
ways of making ware that more or lefs refembles it. The 
greateft number have gone upon Reaumeur’o principles, 
making ufe of glafs for their cementing ingredients, that 
fuch compofitions deferve only the name of falfe porce- 
lain; they are attended with many in''perfed;ions ; the 
difficulty of giving them the proper degree of fire; where- 
ever glafs enters it muft be heated to a certain degree, 
to make this matter cement the other materials to a 
certain degree of clofcuefs; thu5^he pieces lofe their, 
form and become perfectly fluid, fj as to coilapff in 
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the cafes in which they were burnt ; it is alfo very nice in 
ihcfc large furnaces to give the fame degree of heat, but 
feme of the ware gets too little and others too much heat, 
and thus a great part of the labour of the workmen may be 
loft. Sue though they fucceed, the ware is attended with 
imperfedions : it does not bear fudden alterations of heat 
and cold like the true porcelain. It is certain, however, 
that in many different place?, the proper ingredients have 
been difeovered, and they have produced a porcelain fully 
equal to the Chinefe. The firftof thefe manufadurcs was 
eftablifhed in Saxony, which has been long famous for its 
beauty, and the expence beftowed on its decorations; but it 
is as remarkable for the goodnefs of its materials, having 
all the qualities of the beft china porcelain ; the ftrudure is 
fomewhat different, owing to a little more pains in the 
tnanufadure. When a piece of it is broken the furface 
of it is much finer and clofer, from the more perfed mix** 
lure of the materials. 

Some difeoveries were made in France, which led to 
the principles upon which (he true porcelain is made; and 
fpecimens have been prefented to the academy that have 
allthe qualities of the foreign porcelain. InKngland, though 
feveral manafadures have been eftablifhed upon wrong priii* 
ciples, it is certain that there are feme, at prefent going 
on, that produce porcelain of the very beft quality. 

Dcr. 

The ingredients are now perfeftly known ; and the 
principal and moft important materials are, that matter 
the Chinefe call petui)ire, and the ingredient moft neccf* 
fary iu its compofuion is the felt fpat, or rhombir quart/. 
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'I'his fubilance, cxpoied to a certain degree cf heat, bcji 
conies more brittle^ and when calcined to a ctrr^i ) de^ 
grec, it is eafily reducible to a ine powJer which* in j 
violent beat, undergoes a perfeA fufion libe glafs ; at the 
fame time any colour that it bad before entirely flies ofF, 
and it acquires a beautiful whitenefs. 'i bis matter mixed 
in a certain proportion with a very puie clay, efpeclally 
containing a con fiderablc proportion of white mica, oi c^lk, 
forms the iineA porcelain, and enables it to endure a vio* 
lent lL;.^at without fufion, while the other fubilanccs give 
it the cornpadnefs of texture, and femi-tranTparency that 
is admired in this ware. 

DCir. 

Still, however, the art is very difficult, for the mate* 
rials for producing it arc very rare : the felt fpai is by no 
means a rare fubflance, but it is generally in the cotn- 
pofition of the granite, which contains feveral other ingre« 
dients. It is compofed of felt fpat, quartz, and talk, and 
often a quantity of iron, and thefmalleft proportionof the 
metal fpoils the whitenefs of the matter, (b it is difficult to 
find materials of proper purity ; and the only circumftancc 
ihathas given theChinefefuch advantage over us, and efta* 
blifiied this hianufafiure among them fo very early, is the 
plenty they haveoffuch materials; tbefe materials, however, 
have been foui^d. The Saxon porcelain, no doubt, de- 
pends upon a difeovery of this kind ; and the French che- 
mills underiland this fo well, that the fpecimens of good 
porcelain, produced in France, mail have gone upon the 
fame principles. 

DCUI. 

In Cornwall they have met with materials for the pur* 
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pcfc, and a manufacture is eftablifhed there that is likel/ 
to prove a very thriving one ; the gran ate abounds therC;^ 
and confills chiefly of felt fpat and rhombic quartz* 
with white talk» which has been found an advantege* and 
they find a clay that anfwers the defeription of the Chi- 
nefc kaolin, which is of great whitenefs, forms a tough 
and duCtile pafle^ and has befides another quality of the 
Chinefe kaolin ; it is very full of white talky particles* 
which undergo feme change fimilar to that of the pe- 
tuntfe* fo it does no harm in the compofition of porcelain. 
This clay is a product of the fame (lone with the pe- 
tuntfe, which, by expofure to the air, has undergone a 
fort of decompofition, and loft the principle upon which 
its flexibility depends ; and this matter, after it has been 
gradually walhed off by the rain, is carried down by the 
water, and depofited in particular places. When it is ex- 
pofed to a violent heat by itfclf, it bakes into a very hard 
fubftance, which has the grain of porcelain, but wants the 
tranCparency, and is called ftone china, and it refembles 
feme of the Japan china, which is admired on account of 
its beautiful glazing and bright colour, while the Chinefe 
porcelain* from an admixture, is* in fome meafure* tran^ 
parent. 

DCIV. 

By Reaumeur’s difeoveries, glafs has been reduced4oa 
fort of porcelain, by taking away part of its vitrifying in- 
gredient, the alkaline fait ; and he got it in feveral re- 
fpedls to anfwer the very beft porcelain : fo this might 
be a ufeful art in making chemical veffels ; but no per- 
ibn has ever found Ais advantage in the eftabliftiment 
of it. 
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DCV. 

The divlfion of earths now exhibited Is chiefly as they 
are prefented in nature^ or in a compound flate. This 
diviflonf therefore, is incompatible with the views of che« 
miftryi which endeavours to afeertatn, with precifion, their 
radical principles, and on thofe principles alone to arrange 
them. 

"DCVI. 

According to the defcrlption of this clafs formerly given, 
(VIII .) every earth is to fce confidered as an inodorous, 
dry, hard, brittle, inflammable body, naturally white, 
and generally taftelcfi: correfponding to this defini* 
tlon, earths have been arranged into no lefs than 10 radi* 
cat fpecies. 

DCVII. 

The firft of them is lime, which when freed by ftrong 
heat from extraneous matters, is white, moderately hard 
and brittle, and its fpecific gravity 2.3. It yields a hot, 
burning tafle, is cauitic to animal fubflances, and changes 
the fyrup of violets green. It is not fufed by the moft 
intenfe heat. 

DCVIII. 

Lime is foluble in water but in fmall proportion, as in a 
temperature of 60 it diflfolves only ^ i,, part of its weight ; 
but at a heat of 217, i: diffijives double the quantity; it 
combines with all the acids, and in confequence cf this, 
various produdlions arife. 

Sulphat of lime felcnitc, or gyplum, is found abundant 
in nature ; it is of a white colour, and, by lire, is reduced 
to plaifter of Paris, It poifelRs a llrong attraflion for 

11 
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i\j.kh it gieeuily abforbs, and in diis Hate forms 
luottar, Ic corifiiU of 32 parts of lime, 46 of acid, and 22 
of water. 

Nitrat of lime very much acccmpanles nitrat of 
potadi. It is of a (harp bitter tafle, is folublc in 8 parts 
of cold water, and has double its weight, at leaft. It con- 
tains 22 parts of lime, 43 of acid, and 35 of water. Af- 
ter being heated, it (hines with a phofphofic light in the 
dark. 

Mufiat of lime abounds in nature along with murlat of 
foda, and its prefence gives a bitter Mile to Tea water. To 
make it pure, moriatic acid fliould be clearly faturated 
wiih lime. It is foluble in parts of cold water, and in 
equal parts of hot water, or 212, Its proportions are 44 
parts of lime, 31 of acid, and 25 of water. 

Borate of lime is infolubic in water ; it cuts glafs, and 
ftrikes fire with flint ; in other refpefls it is little known. 
The Huat of lime, or ficur fpat, is abundantly difperfed 
throughout the mineral kingdom ; it is of a com pad 
fparry texture, is very infoluble in water, and phofphorefcent 
with a moderate heat. Its proportions are 57 parts of lime, 
16 of acid, and 27 of water. 

Carbonate of lime, or mild calcareous earth, exills in 
the different fpecies already noticed of chalk, marbie,lime. 
ilone, calcareous fpar, iUdalitc, &c» Its proportions are 
parts of lime, 34 of acid, and 1 1 of water. By heat the 
acid is difengaged, pure lime remains, which by expofure 
to the air, moulders down, but again recovers its hard- 
nefs, by a new abforpiion of carbonic acid. 

Phofphate of lime is only folublc when the fait is in ex- 
cefs. Its proportions are 55 parts of lime 10 45 of 
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phofphorSc acid. It forms the baiis of the bor.es and 
hard pans of animals. 

Sulphuret of lime. Lime combines with fulphur, either 
by fuhon, or by boiling them in water ; and a fulphurec 
thus formed differs nothing from that with the alkalies. 

Phofphuret of lime Is alfo found by a fimilar combi** 
nation with phofphgrus. 

. DCIX. 

The ad fpcciesinto which the earths have been arranged, 
is magnelia. When pure, it is very light and white, in 
the form of a fpongy powder, and it changes fyrup of 
violets nightly green ; its tafte is allb ilightly bitter, and 
its fpecific gravity 2.330. The combinations of mag* 
nefia are numerous, with the acids. 

DCX. 

Sulphat of magnefia is found native, but chiefly in mi*. 
ncral waters ; it is then termed Epfom falts : but is ufually 
prepared, at prefent, from the liquor remaining after the 
extraftion of muriat of foda from fea water. The pro* 
portions are 24 parts of acid, 19 of magncfia, and 57 of 
water. 

Nitrat of magnefia is found in niire beds, along with 
other neutral falts ; but it may be prepared by the dircA 
combination of its principles : its chryflals are of a fharp 
bitter tafte ; it is deliquefeent and folubh in its weight of 
cold water, and in half its weight of hot. Its proportions 
are 22 parti of magnefia, 46 of acid, and 2 2^ of water. 

Muriat of magnefia is found in fca water, fait fprings, 
and in mineral waters ; it pofleflea a bitter naofeous tafte, 
and is v^jry folublc in water. In its dry ftate, its proper* 
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tu ns confift of 310.7 of c^rthj 34*59 acid, and 34.34 
wa;er. 

Fluat and horat of magneiia are fcarcely known, and ap* 
plied to no ufe. 

Carbonate of magneiia is prepared by mi equal 
weights of (ulphat of magnefia and carbonat of poufti, 
by uliToIving thefe flits in twice their weight of water. 
By boiling this folution, the earbonat of magnefia is pre- 
cipitated in the form of a light white powder, which ia 
afterward dried by a gentle heat, being white, infipid, and 
pofi’cfiing a fpecific gravity not mere than 23 ,3. Jt is only 
iblublein water, in the proportion of feveral grains to an 
ounce. Its proportions are of magnefia 0,^10, of acid 
0,48, of water 0*12. By calcination this fait lofes its 
water and acid, becoming pure, or calcined magneiia. 

Sulphuret of magnefia is formed by digefting equal 
parts qf fulphur and magneiia in water ; it is decompofed 
both by acids and alkalis, and^does not unite with phof- 
phorus or carbon. 

Phofphat of magnefia is a combination little known ; it 
is difficult of folution, and is only rendered fo by an ex- 
cefs of acid. 

DCXI. 

The third divifion of earths is into alumflp, or argil, be- 
ing the bafe .of argillaceous earth, or common clay ; it is' 
perfe^iy white, infipid, and light; isTmooth, of an unc- 
tuous feel, and adheres to the tongue ; it is eiffufible in 
warn, but not more foluble than magnefia. Its fpecific 
gravity is about 23 ; it combines with all the acids. The 
firfi of its combinations is fulphat of argil, or the epmmon 
alum of commerce ; though native, it is more commonly 
Von. III. N 
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produced by art, or the dire£l combination of its prin* 
ciplcs. Applied to the tongue, this fait gives a taAe, at 
fird fweetifb, but afterward drongly afiringent* It pdf* 
fe/Tes frequently an excefs of acid, as appears by redden* 
ing blue paper. It is folub]e in 15 parts of cold, and 2 
parts of boiling water. Its proportions are 38 parts of 
acid, ;8 of earth, and 44 of water. This fait is remark* 
able for forming the pyvophorus of Homberg $ it is made 
by mixing intimately j parts of burnt allum and 1 of char- 
coal, or by melting together over a fire, till it becomes 
Mackiih, 3 parts of allum, and i of fugar, of honey, or 
of flour, which is put in an earthen bottle about two* 
thirds full, and kept in a red heat furrounded with fand 
in a crucible, fo long as a blue flame is perceived at the 
mouth of the bottle. It then forms pyrophorus, and burns 
/ on expofurc to moidure. 

Nitrat of argil poiTefles an adringent tafle, and is de* 
liquefccnt : by (Irong heat its acid is expelled and dccom* 
pofed. 

Muriat of alomen pofleiTcs a ftyptic faiine tafle; it flrll 
reddens fyrup of violets, and converts the colour to a 
green. It is decompofable by lime water, alkalis, and 
magneiia ; ;ts other properties are unknown. 

The borat and fluat of alumcn have neither yet been 
particularly examined. 

Carbonat of alumen is a!fo but litjtle known s 1 t ba$ 
httn found native in fome places, but it varies in its pro* 
portions, 

Befides thefe compounds, argil has the property of com* 
bining with the fixed alkaiis, and alfo with lime and fill* 
ccotts earth. 
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DCXIL 

Ihe fourth fptcies of earth, filica> cxifls in the form of 
a light white powder, infiptd, rough and harlh to the feel, 
and foluble in fmall quantity in water, but not adted on 
by any of the acids but the fluoric, unlefs in fufion, whhn it 
.combines with two, the boracic and phofphoric* Its 
principal combinations are with the fixed alkalies, and 
with them it forms glafs ; it is ai(o found in waters in a 
ftate of folution* 

DCXlIi. 

The flfth divifion of earths l\ barvt, or ponderous 
earth, fo termed from its ipecific gravity. When found 
pure )t is more cauilic than lime, and abforhs water, ea^ 
gerly forming a tenacious cement. Its folution in water 
takes phee with a hifling noife. Cold water diflblves of 
its weight, and boiling water This earth is confidered 
as dreadfully poifonous. 

Sulphate of batyt is lefs foluble than fulphate of lime. 
It is known under the name of the Bolognian Hone, and, 
when heated, it forms the Bolognian phofphorus. The 
proportions of this fait are 30 parts of acid, 67 of baryt, 
and 3 of water. 

Nitrate of baryt Is not found native. It is difficultly 
foluble in water. To alcohol it gives the property of burn- 
ing with a whitifli yellow flame. ItpoflefTesa pungent 
cauftic tafte. Its proportions arc 57 parts of earth, 32 
of acid, ard x 1 of water. 

Muriate of baryt does not e\ift r ^tive. It is prepared 
by adding muriatic acid to the produfl of the decompo- ' 
fition of the fulphat of charcoal, or carbonat of potafh, or 
foda. Its folution is Altered, and by evapmalion cryftal 
N 2 
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lizecU It is foluble in 6 parts of cold, or in lefb boilings 
water. Its iolution poiTciTes a harlb ftyptic tafte. its 
proportions aie 64 parts of earthy 20 of acid« and 16 of 
water. 

Cat bonace of baiyt has no talle^ t$ not altered by the 
air, and is almoR ioioluble in water. Its proportions are ^ 
o 86 pure baryt, 0.20 acid. 

The combinations of Biryt witli the other acids are of 
little importance, as they are applied to no ulc 

Bir)t alfo combines with fulphur, phofphoru , and fe- 
vcral of tlie earths ; but their combinations, as yet, claiin 
little attention. 

DCXlVf. 


The fixth divifion of earths, or fiiontia, has not been 
mnd pure, but in combination with the carbonic icid. Jn 
many refpeAs it refembles baryt, but in others it diiFers. It 
poflefTes a Oiarp cauftic tade. It is foluble in 100 r^arts of 
cold water, but In lefs of hot, and Us folution cryftallizes, 
changing the colour of vegetables to a green. 

The different combinations of flrontia it is ncedlefs to 
enumerate, as they have not been applied to any particular 
ufe. 

DCXV. 


The feventh divTron of earth, jargonia, or zircon, is 
found in a gem brougiu ffoni the iflind of Ceylon, When 
obtained puie,3t is in the form of a Mhite powder, tough 
to the touch, and inSpid, having a fpecific gravity equal 
to 4. 300. it is infoluble in water, forming a gelatinous 
mafs, that becomes hatd and feems tranfparent. By an 
iutetafe heat it is vitrified, and with borax forms a 
tranfparent colourlefs glafs. It combines with the acids, 
and ilie alkalies decompofe its falts. 
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The eighth fpedcs of earth is glucine, difcovered in the 
* beryl and the emerald. It is white, light, foft to the 
touch, infipid, and adheres to the tongue. It is infoluble 
in ^vatrr, and i? by itfelf infufible in fire. It is folub’.e in 
the acidsy and the combinations it forms poflefs all a 
“fweeriih tafte, from which it derives its name, and which 
diftinguifiies it from every other earth. 

DwXVIT. 

The ninth fpecics of earth is Ytria, difcovered in a fo- 
file, named Ytterby. It is .white, ftnooth, and infipid, in- 
fufible alone, but vitrifies with borax. It combines vvirh 
the acids, and its compOMods have not the tail^ of tho-'e 
which are with glucine. It has been confidered, from its 
other qualities, as the link that connefts the earths and 
metals. 

DCXVIII. 

The laft fpecies of earth is Agoftine, difcovered in the 
Saxon beryl. It is white and infipid ; when mpiftened 
tvith water,, it is fomewhat dudile, but is not foluble in ir. 
Ey a ilrong heat It becomes extremely hard. It combines 
with the acids, forming falls void of tailc ; from which it 
derives it name. 

DCXIX. 

The earths are a clafs of bodies not fo extenfive in their 
ufein medicine as the alkalies, but they are pretty much of 
the fame nature in their leading qualities, and with the 
acids they form alfo various compounds ; of thefe com- 
pounds one in particular forties the bafe of the ofieous 
parts of the animal fyfiem, pbofphate of lime, or the com- 
bination of calcareous earth with phofphoric acid. It is 
N 3 
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to this combinat'on, the folidity and fi/mnefs of the hard 
parts of the fyftcm, and by it the mcmci;ial of the animal 
is continued after every other partisdeftroyedandan- 
j Ijibilaied. A deficiency in the quantity of this combination 
carried to the oiTeous parts, coofli^tes a difeafe known un- 
der the name of rickets^ or maiiiues oiffium ; and though 
. chiefly appearing in childhood, or the early ftage of life, it 
. has alfoj at time$| manifefted itfelf at a later period. A de- 
fine &r fubflances of this chfi is often inipianted as an in- 
flinft of nature in certain affcaions of the llomach, or primse 
via:, where a fuperabondant, or difengaged acid prevails. 

' Thus a flrong inclination fortheafe of the abfor bent earths, 
we find manifefted in pregnancy, in chlorofis, and alfo in 
worms, and feme other complaints of infancy ; but a very 
formidable fpeciesof this inclination is that i^hich prevails 
among the negroes, termed jtheei^rth 4ffcafe|. which is car- 
. yied to that excefs as to clpg intireiy organs of digef- 
:tfon> and to.terminate extftcncc* This difeafe does not pro- 
ceed, as fometimcs imagined, from an inclination to deflroy 
ihemfelves, but is the effld of a morbid flate of the fyflem, 
and particularly of the flomaefa, which has not been accu- 
lately inveftigated.’ The earth employed by them is a par- 
ticular fpeciesi which they would not fclcA in this manner 
were felf-deftruSion their aim, as any earth in quantity 
would have a fiiniUr eiTeA ; bat from the life of thia par- 
ticular ^arih they find a peculiar gratification, or relief, 
from the uneafy (late, which excites the defire for it, and 
hy this gratification they are tempted to exceed all bounds 
in indulging it. This feems confirmed by the accounts of a 
]ite traveller, to Mr. Fourcroy, who informs us, that the 
Otanil&quas when the Oronoquo is high, and they can get 
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no crocodiles (their ufual food}, live for three months i i 
the year on a fat earth, or clay, of which fome cf them 
devour a pound and a half daily. It is a pure Ciiih, 'ind 
they only prepare it by burning and moiilening it. He 
further adds, they are robuil and healthy. 

DCXX. 

The fulphate of lilne has not been applied to any u(^ 
medicine, neither has the nitrate, though alledged to pof- 
fefs flrong folirent powers. 

The muriate is a remedy ftrongly recommended in fern 
phulous cafes by fome German phyficians, and alfo fuccefs 
fully ufed in this country of late : it has excited the atteii 
tion of Dr. Bedoes, and was alfo formerly much praifed, 
from its apparent fenlible qualities, by Fourcroy . The re- 
fttlt of Dr. Bedoes’s experience has confirmed tbefe favour- 
able prefages of ks qualities ; and there is no cafe of fero- 
phitla in wbieb he baa not found it fitccefsful. Even af- 
ter apparent befiic fymptoms have taken place. IVIen- 
fenteric, and every formidable appearance, has fpeedily 
yielded to its exhibition, and it everts the powers of a 
highly tonic remedy on the conflitution. Its efFefts on 
the bowels alfo are not confiderable, and it is often ncccf- 
fary to ufc aperient remedies during a courfe of it. Hence 
It is not by any evacuation that its eiFcdb arc produced* 

DCXXI. 

Carbonate of lime in the form of chalk is much ufed as 
an alkaline abforbent in the difeafes of children, parri- 
cularly in cafes of daeirhoea, from an acid caufe. In moft 
cafes alfo of colliqintive diarrhoea, where the ftomach is 
apt to allow the food, from imperfedt digcflioDj to pais 
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inro an acid Tcf mentation, it h uferully combined vv iiii other 
remedies : a*: an external application it is alfo propofed in 
erruin cafcb ulcers, panicularl/ where there is much 
feh>i]s dWclnrge, and reUxation, without a vitiated habit 
pvoJucin^ the morb-d ftate. 

Dcxxir. 

The Tcco' d cf the earths, or magncfia, is more genc- 
r.i'Iy employed in meditine than the former. Its qiia- 
ilti ue, i*i it« ru!C ilate, thatof a Ample abforbent; and, 
from its efFeds in this way. it is much ufed in all com- 
ph’mts where a difrngaged acid is prefent in the primse 
V 'I'hefe compbinti are particularly frequent ia 
cu'^hooJ; in the female fext under pregnancy ; and in 
mud cafes of dyfpeptic patients; fo that magnefia forms 
a rredicine of general application. It is oftencr ufedjn 
the form of the carbonate than in the pure flate ; but this 
iiioulJ n^ver be admitted, inhere ufed as an ablorbcnt, 
pailivularly in dyfpcplia. 

DCXXIir, 

The preference given to fulpbate of magncGa, or Ep-. 
fom fa^ts a purgKtive, depends on its great folubility. 

Nitr.>u* of magnefia ha^ never been cmplojed In me- 
bjt iti ienhblc qualities give indications of its 
pedefling highly active powers, which might be exerted 
fuccefsfully in the animal ceconomy. The fame obfer- 
Vdiion may be iiMde on the muriate. 

DCXXIV. 

The thiid of the earths is alumine ; and the fjlphate of 
alumine has been much ulcJ as a pov^erful medicine of the 
aftringent hind. Hence it is employed in all cafes of paf- 
fivc i.'*/chaigcsi and often with moll certain fucceO. As a 
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tonic it is alfooccafionally hadrecoorfc tomintermluents, 
after the baik has failed. It is particularly uiedexter. 
nally in folnlion in inflammations of the eyes, and in other 
cafes where the inflammatory ftatc is kept up by relax- 
ation. When given internally in a large dofe it proves 
laxative, and is frequentlyufcful with this intention in clio* 
lie. The other combinations of alumine ire not em- 
ployed in medicine, and bnt little known. 

DCXXV. 

The foeith dl^fiCon of earth, or the filiceons, affords 
no piepai.ations in medicine ; and of the l>.iryte, the next 
divifuni, only one compound is employed, the ram iatc : 
this medicine is recommended as of very powerful efficacy 
in cancerous and (crophulous afledtions, and the enthu- 
that attended its introdudVion, by extending its 
prailes too far, Uirened the real merit to winch it is juftljr 
entitled as an aftive medicine. Eveiy one will readily 
allow, who has tried it. that it may be given with gicat 
advantage in certain cafes of nlcenitions, particularly in 
t'i. ftt of a lenereal origin, where mercury has preceded 
without its efteiiuig a cure, or where the conflitution is fo 
far weakened, that the Ipecific cannot immediately be en- 
tered upon. In theie (luations the muiiated barytes will 
be found to amend the heaUh, to ftrengthen the confti- 
tution, and to difpolc the ulcerations to heal t but, at the 
fame time, though it is thus a mcdicin. of promifing (uc- 
cefs, u is o'ten rendered uncertain, by being impioperly 
prepared. From its naufeating efft-a alfo on t'.e ftomacli 
it is, at times, a medicine not sgifteable to the patient, 
and with the iiiitable and neivous it is apt to occafion deli- 
quia and othei troublefome fymptoms. It is, therefore, a 

Ns 
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preparation on which no great confidence can be placed 
for a permanent cure of any difcafc, though it will pro- 
ddce» at time$« a mod favourable commencement of amend- 
ment* The caufe of this we moft feek for in the ilate 
cf the animal i!aid8> and were we acquainted fufficienily 
with the proportions of the compound falts exilling in 
them, we ihould then be able to regulate the exhibition 
of the barytes and cve/y other faline remedy* in fuch a 
manner as to procure* ibfiead of temporary relief* a cer- 
tain and permanent removal of the morbid ftate* by 
clearly underHanding its caufe* 

DCXXVI. 

This fubjeS of the combina’ion of the alkaline earths 
with different acids, as medicine<;^ deferves much atten- 
tion : we find that even fubdanccs apparently agreeing in 
^cir fiinple ftate, differ materially in their combinations* 
Thus the baryt and ftrontia much rcfemble each other : 
the combinations of the former are dangerous to the ani- 
mal frame* and often prove highly deleterious* while the 
compounds of ftrontia m ly be fafely tried* and do not ap- 
pear to poffefs any quility injurious* 

Dcxxvn. 

On the wtiole* the earths* as medicines* are very cir<^ 
cumfcliibed in their application* and it is only thefe that 
have received the appellation of the falino tcrreftrial (ub- 
ftances that have been introduced for this purpcTe. 

DCXXVIII. 

The Grft of the earths* or lime* has been efteemed as a 
powerful lithontriptic ; and lime water* in this vieW) has 
employed the pens of the firft writers* 
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It gave occaiion to a difpote between two profeflbrs of 
Edinburgh, Dr. Alflone and Dr, Whyte. The former 
alledged, that the water made from the lime of fhelUfiilii 
was better than any others and ga^e.direflions to addio 
of 12 times its weight of water to the lime;- and when 
we want to make it very flrdng, to pour the water feveral 
times upon the fame propoftitm of frefli lime. Dr. Al- 
ilone again maintained, that the lime of ihell'^fifh was not 
better than the other more common kind ; and that, if it 
was properly prepared, and the lime agitated through the 
liquor, it would, ,at firft, be made as ftrong as it was pof- 
ilble to make it, and that moch lefs lime than he d re^led,. 
was fufficicnl for the.porpofe, the lime containing a-much 
greater proportion of foluble matlftr than he imagined ; fo 
that it was anneceffary to pour the lime-water repeatedly, 
upon frelh lime,as thellmoJrll added contained more fo* 
ioble matter titan the' wati|r receive; 

The quantity . orthisr water con- 

tains is very fmairi l^hate^lpaJhs we take to faturate it, 
not above i gr. in the ounce/^f li 6 grs. in the pound* 

The combination of lime and alkalies (hpwa a high de- 
gree of acrimony, with regard to animal and vegetable 
fubilancei ; applied to the fofter parts of animal fubilatices 
it very quickly diflblves them ; and appiied-to any part 
of a living animal, it deftroys the part with an intenfe 
burning pain, fimilar to that produced by a burning coal ; 
fo it i$ ufed for making ulcers, .V ifloes, in the ikin, 
and is called the potential cautery, or caullicum conrW 
muiie^ and it ii not to be taken intern^ily^. unkrs d-U^ 
luted- 
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r>cxxix. 

Sulphate of magnefia, or Epfom fait, already noticed, 
has been long in ufe in medicine, under the name 
of tiic bitter purging fait. It was firft obtaihed from 
the mineral purging waters at Epfom, and fold at a high 
price, from the Im J 1 quantity obtained from the Lpfoni 
waters; but it found to cxiil in all fait waters in 
the blit^^rn, and was pi^ared at Lymington, in Hamp- 
and .ted to G.rrrany, where it was much va- 
in 1 , ILiil re < h'tng tne n.imc of Lpfom fab. Jtconfifts of 
dry fmall eh*) Ra!*), b^atmg feme rcfcmblancc to thofe of 
Cl f, 1 , lut t’i( / ri-c mere Uu.^r and tblagrec- 

abic ; ihe^ co.'lain a !atf;c quai tity of water, and undergo 
tne ''V fuh vn, Ta .l.ty ddier in beihg a cornpofuion 
of ai a.u with ''.1 ca''‘*s inllead of an a'kaU In the folu- 
li n , 1 e * bee ♦met. turbtd, and depofiu a white 
t'xrr.u uh\.i 13 whr.t we a»c npt^ fpcaking of. This be- 
j g (hryflallizcd with more care, evaporated moderately, 
.uiJ 1 t by in a laj^c quantity; it forjS^S ciyftj? of a large 
fi2iC, whiwU htJr a gic-t refemblance tothclc of Cilaubct's 
fdU; fo that great quantities of it arc fold under this 
nain ; and ux ffuucl is kfs liable to be dctcAed, as the 
qualttifs of bo h in mod. cine feem 10 be nearly the fame, 
it b%ing raihci more tilicac’ous av a purgative ; only ii is 
li'.ble to a£l W’tn a lutle more violence and griping, and its 
ufle ii. more d'/agrceable. Ft i& very cafy to diftingutfh 
this fraud ; to oetc£t it : the look of it is confiderably dif- 
ferent , 2 *s fall is ftill more of a whitilb colour, an J 

has not that watery, or icy tranfparency, which the other 
but *.c need only diffolvca fingle cryflal, and apply 
a (oluticn oi alk'dinc fait ; if it is Glauber faltit will remain 
tranfparerr, but if it u Epfom fait it will remain muddy. 
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DCXXX. 

Class V. Mtiah. 

The metals are a clafs of fobllances that have attra£ledi 
attention in all parts of the tvorld by their lullre, and afe 
valned as materials by which we can e'^ocute innumerable 
purpofes of the greateft importance in life ; for, 

1 . In confequence of their fufibility and maleability, 
we are enabled to give them any form our purpofe re- 
quires. 

2 . From their llrong cohefion of parts, they are the 
proper materials for machinery of great fttength and long 
duration. 

3. The different degrees of hardncfs.and elafticity they 
poffefs, or can be made to affume, render them ufeful in 
many utenfils. And, 

4. The com^aftpsj^dffheir texture- renders them ufe- 
ful for the coaftroiE^n^bf a variety of veflVb j many of 
them bearing fbdden alteratidos of heat and cold without 
injury, Befides this, their luftrc and brightnefs make them 
ufeful in many of the ornamental arts. 

Dcxxxr. 

They hare been much more the obje6l of attention than 
any of the othetclaffes of bodies, but much lefs adyaptagb 
has been derived from the labours beUbwed Upon them, 
than might have been expeaed, for the greateft flumbtbf 
of experiments have been made by vifionary projeas of 
the alchemift^ whofe fde aim was to convert the cheaper 
metals into ^Id and filver j hence, the greateft num- 
ber of tMiie men thus employed had little education, and 
were ignorant of any chemical prindples, fo that they 



vttt for the noil part Incapable of making judicious ex- 
j^mentSi or of underftandiog them when properly made ; 
%i^ce, they, fpeak with the greatell pomp and admira- 
i^n of the moft trifling things,'when, in reality, they had 
/^covered nothing. They wme; no doubt, led to the 
l^owledge of many curious fa&s, W,thefe they have con- 
eealed, or, if they have told thfem,^ it is in fuch myfte- 
rious and ambiguous language, that it is difagreeable to 
«ad their works. Without then chtering into the froit- 
lefs toil of fearching their faa», or of detecting their 
falfehoods, we fliall confider the nature of metals, as they 
nay be feen and judged of, and begin with an account 
of their more general qualities, 
v DCXXXII. 

The moil obvious general quality of metals is their re- 
markable iweight, in which they exceed all other matter. 
By this, they are diHihguilhed inl^flr natbral ftate from 
the ftony bodies, fowe of vl>hi?b’|fi!^eh in fomc de- 
gree, to the denfity of mie^l^bnt they altyaya fall fliort : 
the heaviell ftony bodies’ imiy exceed, thje denfity, or 
weight of water, in the proporttdn' Jut tin, 
which is thelighteftof ;th« meals, it proportion of 
y to 1 ; To they tbe denfi^ of all bodies, judgins 

Jom their fp^ic gravity, ’ They are remVkable for a 
great 'degree dfopadty^ or power of reflefting the Kght 
■ ^Wjn (urfilce,yi^«t; lowing any remarkable quaft- 
*titcr ftteir fubftaoce ; all are, indeed, notper- 
5^ ^ly .!n|^ue tsodiei, for we have the experience of the 
!^ ^o^ery when they are beat into thin iUpis, they tranf- 
qMDtity of light, blit tlii^_ in'ay be redtiieed tb ■» 
fiirpaffing that qf any other matter, aad./et the 
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light tranfmictedis v^ry fmall; fo they arc the moll opaque 
of all bodies* 

^ DCXXXIII. 

Metals hold the £rll rank among the non-eleArics ; the 
firll of them very eaiily become e!e£lriiied* by being rub* 
bed properly, and they afterwards communicate it toother 
bodies. They can alfo be employed .to flop the difFufion 
of the eiefirical Huids : hence* a quantity of mptal is al« 
ways made ufe of in an electrical apparatus, under the name 
of the prime conductor. It is employed to receive the 
electrical per fe ; fo a cylinder of white iron, or palte board 
with gilt paper, is made to have a communication with 
the globe, and as foon as the fluid is excited, it flies off to 
the metallic furface, which receives a quantity of it in pro# 
portion to its extent* 

DCXXXIV* 

No bodies in nitare are more remarkably difpofed to re« 
ccivc the fluidJ'tbah the mei&lHc/fubftances. Water is 
' conlidered as a ndh^^eleCtfii^f^ bat it has much lefs power 
in attracting tile eledricat field than the metallic bodies ; 
and a itreamer, or flrbke of this fluid, has been commu- 
nicated to every diflance with which the experiment has 
yet been made, wUhq^t the fmaltefl fenflble lofs of time ; 
a1] other folid bodies, except charcoal, when perfectly dry, 
.are eapable of becoming eleCtrical by. rubbing, and may 
be afed tO' flop the eleCtrical fluids ; biit the metals never 
Ihow any fign of this, and the eleCtrical fluid has tho 
firongeft dirpofition to fly off along the furface* 

DCXXXV. 

Metals aiTume a fluid fonh,^ by heat, in a particular 
manner^ retain their opacity* appear as a fluid of a bright 

5 



Jlo MfiTALS. 

and Ihining farface, re'fteaiog, in a lively manner, the 
imaBe of objeas that are around, as in the drops of mer- 
cafy, which is. in faa, only a meUed metal, and the 
Lall drops always form themselves into little fpheres, in 
confeqoenceof an attraftion of the particles for on e ano- 
ther. and their being repelled, in (6ps meafure, by the 
fnrrounding matter. And they affume this form riot only 
when laid on the furfaee of folid bodies, but even when 
pat into water, oils, melted earths, &c. they always form 
themfelves globular m^es, which Ihow that the par- 
ticles attraft one another more than they do thofe of the 
natter that farroands them. 

DCXXXVI. 

‘'To thefe may be alfo added, their malleability and 
doaility ; though they do not all poflfefs thefe, the greateft 

number do i they ire the only, bodies iq nature m which 
thefe qualities are found, By inaH^li^ys .w® 

a difpofnion in the metal ,ii., form changed by 

, hamLrings andby daaBiviW»fpPfitiwto^»«^«»“®^^ 

in fine- wire. ' - 

DCXXXVII. 

This is done by^irteans of a fine plate, perforated by a 

nnmherofMldoriicsHolesofdifferentfiws. the W 

i nal futfice bfwbl^ i» 

formed into a cylkderi the extremity fmalter thw the 

reft} then a ftrong pair of forceps takes hold of the ex- 
" ttemity, and, by means of machinery, the piece u drawn 

through the hole, which being narrower than the piece, 
L dkwn: out to a.confiderablelengih, and4im»««^ “ 
Llmmewr, with the furfaee highly poUflmdt and after 
> » bc^ pafiM liwfiagh «ne We, it » made to pafi tlwooga 
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a fmallcr hole, then through a third, till it is reduced to 
the fincnefs of a human hair. 

DCXSXVIIL 

But the metals thet are capable of beihg drawn out iota 
wire, ate not always malleable in the fame proportion, 
nor are all tl e metals that pofleis malleability du£lile« 
Some poirefs both thefe qualities very remarkably, as 
gold, filvcr, cepper, dtc. Others again are capable of 
being beat out into pietty thin leaves, as tin, but are jnoC 
capable of being drawn into wire* Lead can be beat into 
leaves, but not fo thin as thefe of tin. Iron can be drawn 
into very fine wire, but it cannot be beat into very fine 
plates. 

DCXXXIX. 

In the treatment of the metals in feme of thefe pro- 
ceflTes, it is found that they bear only a ceilain degree of 
extenfion under the hammer, or, in fomc cafes, in being 
drawn out into wijrCi they acquire a degree of rigidity, 
which (lops the further progrefs of their operation till 
they have been fpftened again ; this occurs in gold and 
filver more than in copper, and ftill more remarkable is 
it with iron. When their form is ittemipted to be changed 
by hammering, after the meUi is extended to a certain 
degree, it becomes rigid and hard ; this i$ remedied by 
the procefs called annealing, which is the expofing the 
metal to a dull red heat, and then allowing it to cool 
flowly, when it is found to be fofeened fo as to bear fur* 
thcr extenfion ; and this remedy may be repeatedly 
ployed. 

DCXL. 

In examining the cfFeds of heat upon metals, we ob« 
ftrve that 
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Each metal requires a particular degree of heat to it) 
fofton ; feme the moil violent degree. When melted, 
feme of them are liable to produce violent and dangtiuui 
eaplofioni, coming into contafi with water, erpecially 
when the humidity adheres to tiie fur/ace of a mould, in 
which a great quantity of melted matter is to be call ; for, 
in this cafe, it is applied to water very fuddenly, and with 
an exteafive furface, changing it into an elaltic vapour, 
and producing iimilar effefis to a quantity of gun-powder 
fuddenly fired. This is efpecially remarkable in copper, 
wliich is one of thofe metals that require the grcatell quan- 
tity of heat, to heat it to a given degree s fo when it is 
very fuddenly applied to a furface of watery humidity, it 
communicates a great quantity of heat, and converts it 
into vapour with the ntmoil viidence. 

DCXLI. 

Many Ihew tbemfelves volatile in a certain degree of 
beat : they can be totally converted into vapoor, even in 
tlofe veflels, though, in general, the admilfioa of fnlbair 
iifpofes them fooner to rife in vapour. 

DCXLII. 

The degrees of facility with which the different metals 
combine with oxygen vary, and even the aid of tempera* 
me at times renders it difficult to cffeA it. The com* 
binatiOn, however, of two metals renders this procefi al* 
ways ealier rfTefted than where they are in a feparate 
ftate. 

The quantity of oxygen alfo abforbed by difierent metals 
|t equally various, as the circumfiance of their combina* 
tiosi and each metal is capable of various degrees of oxy* 
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djtlon, at which varioui degrees difiereitt changes are 
produced on it. both in colour and other properties. 

In all cafe^ the attraAion for the abforbed body is 
greatcli at firfii and leflens in fuccedive degrees of its ap* 
plication ; in fonie indanccs it is lo great as to reduce the 
metal almoft to an acid. 

The efit£i of oxydation on the metal when expofed to 
intenft heat, is eithet to reduce it to a Kate of fufion, 
or to form a glafs of it ; and to decompofe it in part, or 
preferve flill its o\ydated Hate ; or by the abforption of its 
oxygen entirely, and by means of another inflammable 
body, to reflore it again to its metallic form. 

Befides oxydation by oxygen, or atmofpheric air, meuls 
may undergo the fame change by expofing them to 
fubftanees already in an oxydated fiate, from which they 
attract the oxygen they poATefs, and thus decompofe them; 
adly, metals atib it|>y be oxydated, by means of the de- 
compofitiOtt of water, where their attraAion to it is fupe- 
rior to hydrogen, and iheir decompolition is cortfiderably 
aided by an increafed temperature. 

Metals nay likewife be oxydated by acids, the nitric 
and oxygenated muriatic acids do it njift readily; but, in 
oiHerto their oxydation by acids taking place, feme flight 
degree of this procefs muft firfl: have been in them ; fo 
that oxydation gives the metals an attrafkion for acids ; 
this attraflion for acids it loft by the metals being faturated 
with oxygen, and, in confeguence, the metal becomes in* 
folttble in the acid ; a property it acquires only by abftrac* 
tion of part of its oxygen. 

DCXLII. 

Metals then are inflammable fubAances, and thefe eAe£U 
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of beat ihew their ilrong iurceptiUlity of combination : 
theii mod important combination is that 1th oxygen; for if 
a metal h heated to a ceiuin te mperature, either in contact 
with oxygen or atmorpheric air, it lofcb its didinguiih* 
ing qualities cUfcribed, and is converted mto a fubdancc 
refembhng an eaith. 1 his change confiils in the \hio\ p- 
tion of ox>gen» and the coniiqucnt ox}daixon or cahhia- 
tion of the meuh ^ 

In different metals this procefs takes place in difierent 
degrees of tempeiaturcy and wuh the fame vaiiecy in its 
rapidity^ but it is in general more rapid in oxygen than in 
atmofphejic air. 

DCXLTir. 

The chief of inflammable fubflianccs is fulpbur; and 
it may be unitcd> in the way of fofion, vety intimately 
with the mttals. If the heat is only ftrong enough to melt 
the fulphur, it will penetrate and change the appeal ance 
of the metaL It a£ts with fome appearance of violence $ 
and ^heie is an increafe of heat to fuch a degree as to fet 
the mafs on fiie : it appears red hot : it i$ a]fo found to 
attract the different metals wuh different degrees of force* 
and one can be empjoyed to feparate another, and iron to 
feptrate all t'le reil, Tht frparation is performed in tltd 
way of fufion ; the compound flows uppermofl:* and the 
other metal falls to the bottom. But this is not ne^eflary 
in all cafes; in many^ chcfulphur may be expelled by heat 
idOnst Sulphur cannot be made to penetrate three of the 
inetali* via, gold* platina, and zinc ; but with regard to 
zinct the fadls are rather doubtful, though the heparfuL 
phurit diffolves them like the tefl ; we ufe equal parts of 
the fuiphur and alkali* which diflolves the gold* &;c. with 
confidcrable violence and rapidity. 
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DCXLIV. 

In mixing metals with each other, there are fome 
cscepiion^; thds lead and xmc fhow an indifpofitirn 
unite cv)gethcr ; it h alfo difficult to unite iron and mer*' 
cur>, though the mercury doe^ ihovv fome power of p-^ne- 
trating the non. In like ma .ner» leid and cobalt fliow 
an averAon to unite ; the lead dtAbIvcs aTmall proportion 
of iti but the remainder Aoau on the iurface* Cobalt, 
too, and B fmuth, ihow an indifpcAtion to unite, and 
nickel Blows alio an indifpofitioa to combine with co* 
bait. 


DCXLV. 


The mixtures produced are of dificrent fpecific gravities, 
from what wc would expefl from our knowledge of the me- 
tals in their (eparatc Bate ; amixturc of mercury and fiWer, 
for inftance, turnsoutheavierthanthemercuryicfelf, though 
the filver is confidtrably lighter ; it generally happens too, 
that fuch mixtures turn out more fufiblc than their com- 
ponent parts ; hence the folders for uniting the mafs of 
metals together are generally mixtures of the fame me- 
tal, with fome other metalic fubftance. So, for gold, 
they ufe gold and filver $ for fi'ver they ufe fometimes the 
fame mixtare, but more commonly a roij^tore of filver and 
copper; for copper they uie brafs, which is a compound 
of copper with zinc ; and, for braP»,^a metal ftill more 
compounded, iron, lead, and tin, being a mixtore 
moft ufed. It is, therefore, a pretty general rule, that 
the compounds of metals have more fofibility than the 
medium fufibility of their component parts; and it 
may be given as a general rule, that fuch mixtures 
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are more diTpofed to ealcine, as io the mixture of tm and 
lead. 


DCXLVI. 

The manner of feparating the metals from one another 
is very precariousi and depends upon certain particnlar 
properties and diferences of the metal we defire to fepa* 
rate ; thus, in fi>me tiks, a difference of fufibility is 
made the foundation of reparation j at with regard to lead 
and copper, which are often feparated and mixed again, 
in order to extraA filver from copper : the manner of fe> 
parating the lead from copper is to call the ifiaffes like 
flat cakes into a furnace, where heat can be raifed, fo as 
make them red hot, the lead melts and runs down through 
a channel cut io the floor of the funace, into a place pre* 
pared'for its reception, while the copper remains unmelted 
in the floor of the furnace in a fpongy form ; in other 
cafes a difference of volatility it taken advantage of. 
Thus, when mercury, or antimony, is mixed with other 
metals, we can feparatc them perfedly, by converting 
them into vapour: thus we feparate anumony from 
gold. 

DCXLVII. 

The adds give to their metallic comMnations a fatine 
nature, hy which they acquire fomewhat of the properties 
mf cofnpqnnd faits, and like them, by the union of the 
tptq fpbfttpees, a fatpratlon takes place, fo that the acids 
ife their diftiognifiiing proper^. Snch combinations 
t felnt^e in water, aod are termed metallic ialts. The 
pc nomenclatcire is alfo applied to them u is applied 
nitfad flits. 
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DCXLVill. 

in this combination the metal cxifts in different de> 
greet of ox/dsjion, and thefe differences are verified by 
their peculiar properties and appearance. 

DCXLIX. 

The metallic falta are decompofed in three different 
ways t 

1 . By the addition of earths or alhalies to their foiU‘> 
tion* from the fuperior attraftion of thefe fubllances to 
the combining acid. 

2. By the addition of another metal attrafijng the oxy* 
gen that holds the combination diffolved ; or, 

3. By the addition of another acid exerting a ffrOnger 
attraAion to the oxyd than the fane employed. 

DCL. 

Metals feem incapable of combinatiott with hydrogen 
or azote) in any Hate. Somfa combinations) however^ 
take place with carbon, and they never fhil with fnlphur, 
which produce the fame effe&t upon them as coinbnltion. 
The alkaline falpharets poffefs the fame property, and 
phofphorus combines alfo with the metals, and they retain 
with it a confiderable fhare of their metallic fplendour* 

DCLI. 

Comtnnations alfo take place between the BtetaJi ^ 
means of fofion, and fuch compounds are termed 
differing !a the fpecific degree of their propertiet, thonln 
retutdog the general one of metals. 

DCLII. 

Ko combinations are formed with the ehiths# except 
when the metals are in the form of oxyds. 
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DCLHt. 

The metaU arc found m Jiffeicnt flates iii natu e, anj 
the I'^paiation of them horn tneir orc& ivancccfliry poiUt 
previous to their confjdt*ratJon. 

The firft part ol it i> to ftpirate the oie fiom the 
great quantuy of cirtby and flony matter* When it io 
found in the vein in large it may be dug up 

pretty clean and free ef the fpar, and tlitfe pieces to 
ubteh the ore adheus miy bo fited by the hammer and 
chifTcl; but ii ofteiKr h jppens thit the ore and foar are 
intermixed in fmol maffos, and the expehenta metalurgiiU 
have rccourfe to, h to t he advantage of the difference 
of fpccific gravity bct*voen the ore and flony matter* 
When they are powdered, and a ftreim of water allowed 
to flow over them, it lets afloat the greatcil pait oi the 
ilony matter bt fore it raifes the ore# 'I his op^^ration 
called b> the Engliih miners elutriation ; there are many 
different methods of managing it, whith produce a very 
exa£b reparation of the ore from the earthy or Aony 
matter. 

DCLIV. , ^ 

When it is fand and loft clay e rtb, and the Qr^% in 
hard lumps, i: is readily feparau d from it by th^ wmr ; 
tir where it is mixed with a ral arious matter, the water 
gradually diffolves this, and leaves only in irony ochre. 
Bat the matrix is not fiequei tiy diffuiible by water, fo it 
Unufft be powdered by mfchrnical means, and for this pur* 
])0(b they ufe milns# which are wrought by water* The 
matrix h fometimes even harder than the ore of any 
metal, fo the ore is reduced to a fine powder fooneA, and 
then its fpccific gravity will not avail it. The heavicA 
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iubftanccs, reduced to a iipe powder, are not cafily fet 
afloat in w^ter ; but thefe fubfianoes may be burnt with 
a brifle fire ; and then throwing water upon ihci% when 
red hot, they gradually are divided into innumerable 
cracks 4 or if tbe matrix ia fparry, it is calcined into a 
lime, which ia reduced to powder. Upon the efiufion of 
water, at the fame time, the bally heat melts the ore, 
mak(>^s the fmall snctnllic particles unite into round drops, 
which will more readily fiok in water* So in this way 
the ore can be pulveriKed with fuccefs. 

DCLV. 

But though the ore can be feparated from great quan*> 
titles of Sony matter, it cannot be done wichout the lofs 
of fome of the metal, and fdmetimes of a great quantity 
of it. So they find it neceflary, in many cafes, to pro- 
cure the feparadon, by bringing the who*e into fufion ; 
and this is very much praAifed in Germany. The ore 
is mixed with the fuel, and the heat laifed (>y bl^Ilows, 
and they often mix (tones of different' kind's to facilitate 
the fufion. If the matrix is a flinty earths they add a 
quantity of the floor fofible fpar, and a quantity of the 
calcarious earth, which produces a more fuflble mi^ ture. 
If it is totally calcarioob, a fmnll addition of the quarts, 
or of the flqof> is proper. During this fufiqn a part of 
the fulpbur and arfenic, which the ore contains, is alfo 
diffipatedi and the fiietallic matter is more concentrated ; 
and if any of the more calcinable metals are intermixed, ' 
they are alfo feparated. This operation h called the 
ibrude faihion pf ores, which is only performed with large 
quantities of earth, capable of perfcft fufion, by proper 
additions* 

Voi.riL 


O 



»ge> MmLS. 

DCLVI, 

tlic ore h freed from all the macrix» tUe next 
let of operatioOe are intended for feptradog the fulphur, 
lOr arfmc. or both. This ia done by eljiofing the ore 
to the a'flion of a gentle heat, and of the atr> at the fame 
time, before the Arong Are be applied to melt the metal 
to a folid mafi ; for a violent heat occaikms a loft of the 
metal, as thefe volatile fnbAances volattligdog a portion 
of the metallic matter, or mixing it with the fcorim, oc- 
cafion part of the metal to be lod. So the ore is firA 
expofed to tbe'hSion of a red heat, long continued, which 
it called roaftiog. The ore is built up in heap^, with 
fuel intermixed, in a furnace of a paiticular flruflurc ; 
and fometimes the otes ate roalied four or five times, 
where the metals are valuables 

DCLVir. 

After this operation a great part Of the metal remains 
in the form of a calx, or oxfd ; fo It requires the operation 
of redudion to be done, which is performed in a particular 
furnace, the flruQure of which varies according to the 
dtgree of heat, and to the fafhion (f( the place, A con* 
fiderable variety is deforibed by ancient authors, and 
thefe in afe at prefent differ only in being larger. Thi y 
conflft of a tower built with a wall, into which the nofal 
of a pair of bellows is introduced ; in the bottom there is 
A bed of charcoal and clay, and fowardi the front of this 
bid there is a perforarion that can be opened ht plcafore, 
piid this cdmmnnieates with a cavity prepared with the 
ihme materials, wbefe the metal Is to lie till h; cool, and 
the parts feparate properly from one another. 

DCLVUl. 

Thefe employei at Carron, for the'tteliing of iron, 
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are incomparabiy larger* an4 Twell out at a certaia 
height above the fire* where the mod intanfe heat h 
produced* chat the ore may be heated gradually, and 
undergo a fort 4f roading before tt U melted- In the 
melting of ores in this manner* it is fomctiams neceflary 
to add particular fubilances* to promote the fufion of the 
earthy matter ; or* td abforb lulphur or iniphuric acid* 
Hme x$ often ufed* and U a necefTary article in the 
melting of iron. 

, DCLIX. 

The ore requires dill another operation, \U, refinerntnl, 
to feparate iome othei mauers that are gcncully mixed 
with tc« Pew orcg Contain the mrtals iiom they 
denominated in a pure date, gener*Iy two or moie 
metals are intermixed ; (o the lall operation is to rchde 
tnc principal metal frpm the others, Ihe manner oi 
doing this* with refpeft to eh^h particular metal* falls to 
be mentioned in their ^treatment ; it depends opon the 
fame operations by which the metals are ieparated from 
one another# But it may be proper to obfcrvf*,iha> there 
are mapy ores that do not raiuire, or do not admit 
of all theft operations* but agree tvich the omifiion of 
fame, and the variation of other , Thus fome have the 
metal free from fulphur and arfenir, and do not require 
reading. 

DCLX- 

It is proper alfo to mention Uete the art of eifaying, 
whSeb !« a branch of the fame operation. It is the art 
of performing oH the operations upon fmall quantities of 
the fubdaoce In a Iborc time* to judge of the nature of 
the oreij tbe imuintl of working them* and the profits they 
Oz 
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win }kU, It h nece/Tary to the art of coining* and to 
the j-egulacjon of the finenef$ of bullion and p^atis. it 
jeequiicji the greatett accuracy ^nd attention* at a imali 
lofs would otcafioti a great error in the caiculailon. 

DCLXr. 

The qrufttUy being eirctcding fmajl, the different 
parts of the art are» The choice of the fpecimens to 
which the effayift imill be attentive. The fpecimen ftiould 
be fimilar to the whole ntafs; for if the fmalleft error be 
committed here, all hU pains will be loll. When it is 
taken from a heap of ore it is only meant to learn the 
nature of the ore* and what metal it contains, without any 
attempt to make an effay. But in canying on the bufi- 
itef^ of mining in Cornwall* it is divided into different 
kinds. One fet of men dig up the ore* and bring it to 
the day* then it is dreffed* by feparating the earthy and 
ftony matter, when it is laid op in heaps. Oiher perfons 
examine it by an efiay* and bid*;* price in proportion to 
what they judge it contains^of metxts* and to the picfrs 
it wHiyield on melriiig. So ihe effayift muft be c ireful 
Ip taking his fpecimens, to do which it is tK^ceflaiy to 
take a fhovel full from the lower part of the heap* ano- 
ther frc*m the upper part, another from the ipternril part, 
and artdlhcr from the external or middle part; for the 
JIarger and heavier maiTcs rpll down the fidei and lie at 
fltd bottom* and different parts of it may be different, 
Biitt by thus taking it from different parts* and mixing 
all thefc together* the quantity ivill be fimilar to the 
whole. This is reduced to a fine powder* and all mixed 
together* and divided into two equal parts j one of tbvfe 
ss beat into a flill finer powder* and mixed and divided 
again. One cf thefe halfs is again mixed and fubdivided 
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again, and thus at length a fpccimcn 6f two or three 
ounces of it is llmilar to the whole aufs from which it 
was taken* 

DCLXIl, 

In taking a fpectmen of a metal, the fineneL anvl t(sn* 
tents of which arc to be examined, we muft take pieces 
Irom different parts of the inafs as metals aie call mti 
large maffes* in the form of bars, the lower parts of 
which contain diffcient ingredients: lometirnob fiom the 
upper, and foint times from the lovser put; fo She 
effayirt flrikcs off a part from the upper part, another 
fjom the under part, another from the centie, 'ind ano- 
ther from the ciicumfctencc i then ukes a An ill fpccjm.a 

of ihefc, 

PCLXliL 

Next hU attention muU be paid to the minner of exa- 
mination of the weight, in order to judge of the produ6h, 
what proportion it bjara to the whole j and for this pur- 
pofe he is provided with a bahnee, conftro£led with the 
greateft nicety ; the beam is generally fo (lender, that it 
is folly loaded with two ounces in each fcale, and turns 
with the 40Q part of one grain ; by means of this he 
weighs a quantity equal to one dram. In Cornwall 
they ufe a larger quantity, but in Germany they have 
reduced that art to the gicatcft nicety, and feldom nfe 
more than one dram. They have a little weight equal 
to that which is the mark for a hundred weight, and they 
Jiavc a jaumhfr of other weights that bear the fame pro- 
portion to r, that the fabdiviAons of a hundred weight 
bear to it, 
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DQLXIV. . 

Tliey firft roaft the fppcimens in the muffle of an efllay 
farnace* in little flat dtfbes^ For fbparating the fulphur 
and arferic. the fufido h then petformed^ by adding 
black flux, flee, and a lUtle metallic globule is obtained, 
which is made to undergo the operation of rtiiiicment; 
and in order to give a certain judgment, fuch trial jequhes 
10 be repeated Cfvo o)i;i,three timei. 

DCIXV. 

From rhefe general ohfervations on the metals, we are 
next led to treat of them particularly, and they are ge- 
nerally divided into metals and ie mi- metals, 'rhefe arc 
tailed perfect which have a confidcrablc degree of mal- 
teabillty and duclility ; and thefe femi-mctals, which 
Vant rhefe qualities, and are brittle under the ham* 
mtr, 

DCLXVl 

The ptffc^l nv^talsarc divided into the more peifeft 
nr nobh, an I lue Icfs pcrfed. Or biflfr. The more per- 
ftfl arc gold and filver, from their refilling the injuries of 
the air, and the adlion of the more powerful agents, which 
aflVft the others called bafer metah. 

In treating tlie metals we (hall begin with the pne 
which is moil generally employed in medicine ;♦ this is 
mercury- It has fluidity and volatility in a greater de* ^ 
greo thah the otlicr metals, and becomes lolid and mal- 
leable, nhen copied to a rertaio degree. 

DCLXVII. 

^ Mfrcary, 

The chemifls have particularly turned their aitftit’on 
to this metal, partly from akhvmirAl vi(‘w% and paitly 
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with a to inedkine. From its greater Jenficy it 
approaches nearw to j»oW than any of the other metals 
atid it has been erpecially an ohjciX of the pharijnacetkal 
chemsflry ilneft it was found to be a fpeufic for tho 
vrncrtal difeaie. 

DCLXVllI. 

In 07 d<*r to its application* it is neceiTiry to innke it 
undergo fottie preparation, that it be diiided ^ for when 
it is thrown into the body in its crude ftate, its cfTe^s are 
very uncerUir, if any* ft was romaion <ome ago to 
fvvallow confiderabte quantities of it; lut it ftldom pro- 
duc^d any fen fiblctfKi‘^>*e\c<. j t when divided a little by i he 
adlion of the inttftint t. Therefore, tO hate the cfltft to 
propoition to the quality, it mud be prepared by nn 
exquifite dlvifion of its panicles from one another, by 
rubbing it along with vifeid and other fdbdancts, which 
divide and hinder the parts from jom'ng iheii^Vlvcs to 
one another again. Long continued agUatioi) with water 
will have this effefi; but the divifion of it is much more 
quickly obtained with the addition of axunge, turpentine, 
and ocher balfamsi or of the mucilaginous vifeii Iweets, 
honey particularly, which is very efleftoal. liven earthy 
povvderi have been ufed ; but thefe divide u lefs per* 
feiily* 

DCIXIX. 

In confeqaence of this minute divifion, it acquires a fmall 
degree of calcination, or becomes oxydated ; it affefis the 
tongue with a difagreeable tafie, probably owing to an 
ammonicalfalt in our iluids, which aAs upon mercuiy wh n 
fubdivided with it. When thus palcincd to a ceitain de* 
gree, it is mor^ difpofed to unite with falinc (ubflances ; aud 
from the facility with which it isdiffolvcd inch#*, nimaUu 
0 04 
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xnours, there can be no doubt that fuch a degree of cat- 
Cinationi 01 oydition^ has taken place* 

DCLXX, 

On its chemxc«il qualities we obferve, that heat fod- 
denly applied makes ir boil and evaporate^ in a degree 
inferior to that which makes sc red hot. If that vapour 
is condenfed, it returns again to the form of mercury, not 
unde^'goinf that quitk ealcinatioit that the vapour and 
other volatile metals do. 

DCLXXr. 

From this circumflance mercury can be feparated from 
other metals none of which are any thing near to it in 
point of volatility ; and this is often necellary, and hap» 
pens in different arts, as in the foiling of mirrors, where 
it is mixed with tin and lead, and it as frequent to 
fophifticate it with large quaniitiea of lead. But it is 
known when mercury contains any extraneous 
marten, by letdng a fmaU quantity of it ftand in a vial 
that is dry and clean, for feme time, and making it lua 
from the one end to the other. If pure, it runs without 
leaving a train behind it ; but if it contains only a fmall 
quantity cf other metallit matter, it fouU the glafi, and 
there is feen cit the furface a tough fkid that is formed 
into folds and wrinkles, occafioning a ftaip to be left 
behind it, when running from one end of the glafs to 
thO other. This appearance, however, may be occafioned 
by humidity, or more readily by oil. If this is the cafe 
it can he eafily purged, by draining It through leacltcr 
linen* fquceeirg it over a funnel to make it run into a 
dry vial, when it aflumes the ordinary appearance of 
|tUrc mercury ; or, by paffing it through a cone of paper, 
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a fmill hoU in the extremity ; fot any foulacfs whieli 
it contains^ by greafe, will temain in the cone ; whilc^if it 
contain any other mctaliic mauer, it will, in a Ihon time, 
recover the fd«ne appearance of foulnefii ; from which we 
know certainly that it is impure* 

^ DCLXXIL 

There is no other way of purifying mercury but by 
converting it into vapour in a fmall glafs retoit and re* 
ceiver. It is not neceflary to put in water, as it is cafily 
condeufed, if the heat is moderate. It is ufua] to add a 
<]uantity of iron filings during this dilUU^tlon, ti)0 cfTtft 
of which is to give it the appearance ^ pure siiercury to 
a greater degree than when it is diftilled by itfelf ; but 
at the fame time it la attended with a quantity of grealy 
matter, which the iron filings contain, from the fmiths 
ufing fo much oil, This is cafily feparated by diying 
it on a plate before the fire, and then pafiing it through 
a cone of paper ; after which it appears brighter tlian 
when diftilled by itfelf* 

DCLXXIJI. 

Mercury, thus Lafiily converted into vapour, condeUfes 
again, and it does not bear to be long expofed to this 
heat, without undergoing fome calcination. If we limply 
diftil it three or four times, it begins to undergo a cal* 
cination very Howly. In the bottom of the retort there 
is a quantity of reddifh powder, which is a calx or pxyd 
of the mercury. Tnis has given occafion to the contri* 
vance of an apparatus, and a prpeefs for calcining mer- 
cury* It is a veflel in the fltape of a mattrafs, wide at 
the bottotUf fometimes fpread out very wide, and fiat and 
contraflcd towards the top, wic^ a high dome. The 
Os 
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bottom h covered with inercury, which is expofed to 
the aiir with t greater fukface^ and fet in a furnace, with 
t^dtt^ree of heat that it ctn bear wuhoat being oanvertcd 
Into vapour; only a little vapour is railed^ that will be 
condenfed, and fall down agaio. After fome weqjts we 
can perceive fome calx or oxyd, formed into little fiat 
niafies fioating on furface, and by continuing the fame 
heat, for a number of months, a greater number is 
formtd j hut it Wili\quirc a year or years to convert it 
all into caU# The heat it bears is fo moderate, that the 
air has little power in calcining it. 

DCLXXIV. 

I'hus mercury requires a ftrong heat to convert it into 
vapour, eqUitl to 600 or j jo. It mu& be heated to a red 
heat; but it will arife^ and may be condenfed again, 
forming tranfparent cryilats of a deep red colour, and 
which arc a Ample calx or oxyd of the metal, and it may 
be reflored to its metallic forid by ejtpofure to heat, in 
contafl: whh inflammable rubftao^es« This preparation 
U an article in the London difpen()iWyI Whether the 
apothecaries are furnilfhed with the preparation 

is doubtful, from the long time it requires* There are 
droggifts in London who may have it genuine ; but the 
mertntius calcinatus, or red cxyd of mercury, in general 
n'iSm dCher preparation fubftituted in its place. 

This ojryd is very foluble in all the animal humours, 
and* in all the acids. 

DCLXXV. 

Bat the greateft variety in the preparations of mercury 
il from the operation of acids upon it ; and fir% with 
regard to the fulphuric acid. This acid, applied without 
the affifiance of heat, piodoces no tfieA: it mofi br 
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aflifted by ihclUrongeft heat that thib acid can bear^ and 
it muil be in its flrongeft flate. 'I'lius the aiid being 
made to boil| i^n effervcfccnce h obferved, the mixture 
aHutnea a brown colour* ileams arife which have a Arong 
odour of tAe fulphareous acid, the Tame time, while 
the mercury is diflblved, it is gradually converted into a 
\\hite faline matter. I'has combined it has little folu« 
bility ; it coofiAs of minute cryftals ; ii is very ponderous 
from die quantity of" the mercury ; and highly corrcfivc, 
^roro the quantity of ac}d. it Cannot be decompounded 
by the application of heat ; it requires a Aronger heat 
to change it into vapour than either the acid or mercury 
alone; 

DCLXXVi. 


When the heat h ineresfed, this compound arifes entirCf 
without any iep^ration of its p.irta| but water added 
does sir fome degree decompound it When we put it in 
warm water, and agitate the mixture, the colour of the 
compound U changed lUto a bright yellow, the water 
feparating pan t)f t)he acid, and leaving the mercury in 
the form of a cqjjl oxyd, which is of a red or yeilowiOs 
colour; this is called turbeth 'mineral, or fulphate of 
mercury, and it bugh\ to be waAied repentediy, till the 
water comes oft' enfipid. This preparation varies in 
ftrength according to the proportion of the oyydation, or 
the quantity of oxygen combined, k is decompofed 
by alkalies and lime^ but is only partially dfOOnmofad 
by ammonia* 


DCLXXVir. 

The nitric acid ads more violently upon the mercury. 
By this decompofition a large quantity of nitrous gas is 
' 06 
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ilifcharged, the metal is oxydated, (tnd combines with 
^9 remaining acid. Ihe decoiOfOUuon u more mo* 
dmte if the acid is diluted with mote than an equsl pait 
Of water, and the metal is alfo Only impcrfeAly oxydated. 
3 i)C an inert afe of oiiydatiao may be completed either by 
fticngth of and, or by a dilated acid affifted in its adion 
by heat. The produfls of thefe oxydations are &Its 
foluble in water, chryftalliaable and extremely caiiflic ; and 
the difference of them oxydation U rendered cciinrpic.uous 
by the addition of an alka'i, partiCttlarly ammonia, which 
occalioos the precipitate of the one to be blsck 01 grey, 
and of the othcrof a white colour. *1 his decot pcfuiot ts 
farther affilled by heat ; for the mercury attr.-iCting more 
oxygon, nitrous gas is eiqpellcd, and a red nufs remains, 
whieo confids of the perfe^fl: oxyd of mercury, known by 
th^name of red nitrat of mercury. 

The combinations of mercury with the nitric acid are 
decompofed both by the alkalies and fcveral of the 
earths., 

Euhor.of the fixed alkalies, or lime Ad|h«i lO the diluted 
foivtton'w tht^weak and, without beats s t* 

phtcipitatq 'jo j and to the other folDtioo with the 
flteng acid, amtted by heat, it occafioni a yellow pie- 
npatc to be formed. 

^ ^ ^ DCLXXVIII. 

]ut when ammonia is employed it produces a difforeat 
effra ^ it precipitates the mercury from the cold foluiion 
^Mhe weak acid in the form of a grey coloured powder, 
0|(m<aining the metal in its lowed oxydation ( or it may 
be conftdered as mercury fimply divided into exceeding 
ainote pans with no more calcination than what takes 
f 
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{>] ICC in the triturated preparations; and when wc rub it on 
the furface of goid^ it adheres and whitens it. This de* 
pends on the hydrogen of the ammonia attracting part of 
its oxygen at flic moment of its reparation. When the 
ammonia is added to the highly oxydated folution^ the 
fird quantity added precipitates it in the form of a white 
powder* or a grey coloured one is thrown down, in both 
folaticns* as part of the metcury generally exids in both 
Hates of oxydation^ (o the addition of ammonia produces 
a precipitation of both kinds*, and thus a grey or light 
blue is foimcd ; but wheoi fot the pul^poles of medicine, 
the mildeH precipitate is preferred, an Mtention (haald be 
paid to the dilutenefs of the folution, and the abfence 
of heat. 

DCLXXIX. 

The merlatic ahid does not a£l on mercury, unlefs the 
metal be previoufly in a Ante of oxydation, and then it has 
a much ftronger attrafUiOn for it than any other acid. We 
apply the acid in its pure ftate, or feme compouiids tlut 
contain it, and that may be decompounded in any heat, 
when we have a moll intimate union, and obtain a very 
volatile fubftance, which eafily rifes into vapour, and can 
be condenfed without any reparation of its component 
parts. It is feparated By fuDliination, fo called mercury 
lubfimate, pr muriated mercury, 

DCLXXXt 

The muriated mercury, or corrofive fuMimate, his 
the form pf a white fait, which is very ponderous, and 
being heated proves more volatile than mercury alone, 
and rifes entire, without any reparation. But the par* 

*S 
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deular mode of procedure, in perforning thia operation* 

I)** been gieatly diverfified, 

DCtXXXf. 

'I'he bell mode of pieparipg the oorrolitre* or muriated 
mercury, is,— ‘To mercory cakia^, by means of tne 
nitrous and muriatic acid, we add an equal wright of 
common fait, and as much vitriol from nhi.b the water 
has been evaporated. When this mixture is heated the 
acid attrads the alkali of the common fah, and detaches 
the muriatic ac'd In drong fames, which uni*es with the 
calcined mercury, and Ibrms the faline compound, which 
being volatile, immediately riles in vapours, and is cun> 
denfed in the upper part of tiic glaf, ; but in the begin- 
ning of the operation thcie is a fmall quantity of watti v 
vapours, which rifes from the mixture. 1 1 is iuipoflthle to 
mix faline fubftances without attra<ltng humidity, and a 
fmall portion of the nitrous acid it expelled. So it is 
neceffary to make fOme provlfion for the condenfatlon of 
the a(id fteams, by applying a capital 10 the top of the 
fubliming velTel, whereby the liquor rent off, while the 
corrofive fobUmate condenfoi in the upper part of the 
gUfs. 

DCLXXXII. 

Mariated mercury forms a compound that is totally 
fokbie in water; but when the acid is too little, a pottlon 
oqly diffolcei ; but in all cafes it requites a pretty large 
qdntttity of water. We promote its folubility by adding 
• Stdeof the muiiatic acid, or fome muriat of ammonia, 
Aft Ottde fal ammoniac ; the muriatic acid of that com- 
jNwed fait afts upon the corroftve or muriated mercury, 
(b nt greatly to promote ita folubility ; and a quack 
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n cJtcine of Ward Js foppafed to contain mercury com* 
bined with nitrous acid, the folubility of which is iucreafcd 
by its comlHnatiou with au ammoniacal fait. Though this 
mercurial flit b ufed M an internal medicine largely di. 
luted, and is found of greail cfiicacy, and fofficiently fifr, 
it was confidered fomC time ago u one of the greateft 
poifortt, and only* applied externally. It was chiefly 
made for obtaining lorae dthec preparations, as mild 
muriated mercury, of tt|C merenrius fublimatns dulcts, 
whitfll is made by mixing crude toercury with the cor*, 
rollve fublimate, in equal quantities. They are carefully 
giound together and combined, fo a» to form a white 
powder, which requires a ilrong hcht to convei t it into 
vapour, and it forms a .more denfe cake ; it has lefs the 
appeal ance of a fait* and is tottfidc>’ably heavier. In 
this compound the ohygen of the cPrrbfivc becomes 
attrafled by the mCrctiry, it lofes its corrofive quality, is 
reduced to an imphHeCI oxyd, and is perfectly mild. 
This mildnCfs wO And directions to improve by M|M»ted 
loblimations t but the elFeds of.thellb are doubtful. 

' jbcDfirxiii. 

The moil: proper method to render the raereurius dulcis 
mild, is to reduce it to powder, and boil it in svater, 
when the acid is diiTolved in the water, and that is the 
proper wajy of etlukorating it. 

DCLXXXIV. 

Though the acid cannot be feparated by any of the 
other acids, it i| feparable by alkaline fubflances} t|te 
nxed alkali or quick lime, or ammonia, produce this 
eJFcA, whdtt to a Iblution of corrofive fublimate we drop 
in fome fixed alkali ; it is precipitated in the form of a 
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btoivn or orange coloured powder. Lime water prccl> 
pitaue it maih ui the fame miiHier, when a certain 
<^ti<tatity it added, but the cdooH’ u not fo deep j it is 
Ranged into a yeUow precipitate, like tarbeih mineral. 
Atamonia procipiMtes the ^Htreory in the form of an 
exceeding white powder. 

DCLXXXV. 

This precipitate IVoia the aatiooaia is one of the white 
precipitates in the London difpenfatory. It is produced 
by a procefs by which the fame thing is brought about : 
by dtOblving in W4ter,thc muriattd mercury, or coirofive 
fublimatc, and crude fat ammoniac, or muriat of ammonia, 
tmd adding a fixed alkali. But in chemical authors there 
is another white precipitate of mercury which cannot be 
dilbngutfltcd from this. It is produced by adding to the 
diluted folutioff of rpereury in the nitroue acid fomc 
common fait, while the acid of the common ihk attrafis 
the mercury, and the compound being lefs (oluble in 
watcri it falls to the bottom in the form of « powder, or 
of fmall cryllais fotming.a white fedimeiitj which is called 
white precipitate of Dr. Boerhaave,, Bet it is a corrofive 
fublimate, only not completely oxydated, or containing 
foch a 1 irge <|aantity of aod as when obtmned in the way 
of fublimation, but it is totally foluble in a fuilCient 
Quantity of water. 

* DCLXXXVI. , 

The alkalies, or lime* precipitate fton the mild mn- 
riated mercury a greyiih precipitate. When ammonia is 
added, it is black, and paiUy deoxydafeds 

DCLXXXVII. 

Soch are the principal forms which mercury has been 
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nuJe commonly tO aflume by means of lalts} bat there 
are methoils of combining it alfo mth other faline fub> 
fiances. The fixed albaii, in fome cafes, is mode to 
diiTolvr it, andT the vegetable acids are eafily combined 
w th it ; bat when calcined by heat and aiCf dr oxydated 
by other acids, titey dUTofve it more {isrfefily, as vinegar 
or tartar j and Keylj^'s pill contains a mercury piepared 
in this way. * 

‘ DCLxxxyin, 

From this view of the eflefls of the faline bodies upon • 
Riercary , it putt on a variety of (hapes, as of a red, yellow, 
white, or oiher powder ; fometimus of tranfparcnt fluids, 
nccordirg to its degree of oxydation from the acid. 
From ihofc cnmtunntions it may be fcpaiatcd again, by 
mixing fu;h prepsrationt with an cd'ial lyeiglu of iron 
filingt or fixed alkali, 

DCLXXXIX, 

The dried oxyda piecipitated by ammonia or lime, and 
Iritarated wkh i their weight of falpbnr, detonate or 
form falminating meronry, Another prepaiation of tho 
fame kind is formed by a fblotion of too gmins of mer. 
cury in 14 ounce of nitric acid, affifled by beat. Tho 
cold rotation is then poured on two ounces of alcohol { and 
by the applieation of beat a precipitate is formed, which, 
waihed and dried, forms ful’ninating mercury, li grains 
of which firifck on an anvil, violently explode. 

^ DCXC. 

With regard tO the earthy bodies, there is little to 
ijeobferved with rtiped to their clPfts upon mercury, 
except ihc caki.ri(M5 caiili, or <}uick lime, is fomctiaiee 
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tt{ed to (cj^arate the 8t!4 Ao(0 mercury, to levive fauii'’ 
Itreparadons oi iiteicuiy. Bat tuercuty muy be cuoibinect 
with fome of the iDflauiinable lubftanccai as fulphur, and 
that either by lObg aud patient tritare> or more rcad-.Iy 
with the aiOlillanCe of heat. Tbip compound, or (ulphnret 
of mercury, is of an intbefc black colour, and is cal'rd 
ilithiop’a mineral on that account. ^Whcn ptcpaied by 
triture it aequii cs a good deal of time; it ii firft dn idt d into 
globules, which becomet left and Ids, till italibbtes a grey 
colour. By continuing the rubbing it becomes blackiih ; 
but this ferres only to bring the particles of mercury ai <i 
lulphur within the fphere of attraQiun ; a>i<l it i, only by 
the afbon of that attrafiion, bringing them iniotloier union, 
that a perfect iBtniop’s mineral, or fulphuict, is produced, 

DCXCI. 

They unite more perfefUy with the aflillance of faeat« 
If the fulphur is melted and poured warm into it, the 
mixture grows hot, and the fulphur takes fires united 
in this way, they cohere more ftrongly ; for heat being 
applied to the mixture formed by tritnCef a part feparatei a 
but when they are untied, by meani of beat, they only 
fublime together, and aiTume a deep red, and when re> 
tluced to powder the colour is very bright. It is known 
by the name of vermilion. The change of colour pro 
ceede from a flight calcination, or partial oxydation. In 
the condudl of the procefs, it is necefiary to employ a 
firong heat in elpfe veflTels, which are coated, or in eai then 
yefTils } and the heat is fo ftrong, that iiciuantity of fuires 
h blown out of the vefiVI, in order to diffipate the fuper. 
Bnous quantity of fulphur ptefent in tbe.Aithiop’s mineral, 
more than what is necelTsry to conftitute a proper rer> 
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initiun. A quintUy of thii arifei and taket fire, apd the 
cittttab<tr or vermilion requires a Erong heat to its fubli* 
matioo> and contibuei in the neck of the veEel. 

PCXCII. 

'Z'he meriury is cafity rhftorcd to its ordinary flate by 
means of iron filings, qu Iiihe, or fixed alkali, in a 
iUong fire, but the iron filings reftore the mercury the 
moft readily, the fulpbar uniting with the iron, and de* 
teiting the mercury. 

DCXCIir. 

Applying mercury to the other metals, there arc three 
or four wiili which it unites but very imperfectly , iron, 
aifenic, platioa, and antimony, the combination of which 
IS very imperfeCt, and the antimony is not retained for 
any time. It has a parucular eEisCt upon arfenic, when 
it is fojt, with inflammable mater t if it is ground 
with mercury, and the mixture heated by diflilktion, 
the arfenic arifisi pure, 

DCXCIV. 

Mercury cm be mixed with many other metals, and 
theft mixtures are called amalgams of mercury. If much 
niercury is ufed, they appear like mercury. If more 
of the metal, bnt Irfs than an equal weight of it, is ufed, 
we have a folid bright mafs of a white colour, the mer* 
cury holding the coloor of the mOtal. In fuch mixtures, 
though the other MetaU appear equally mixed, this does 
not feem to be the cafe ; for when we put fuch a mixture 
in a leather bag, anl*expofe it to fume preflore, a quan> 
tity of fluid mercury feparaies by itfelf, the remaihdet 
form! Mg a mafs of a confiieubt? degree of foliduv, and 
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wb'^ch confifts of equal parti of (hU metal and mercury t 
fo» there ii a certain proportion of the mercury which 
nnifea itfclf more Arongty, »nJ formi a fort of fmall cryf* 
tali; and Ihf the mereuiy only dilute* tbii, without 
ituxing in an eqoal manner, Eet if iuch a aiafs be mixed 
by long grinding or d!geftion» the mer^eary is more clufely 
united, and the other metal more equally diSufed. Upon 
this has been founded (he art of fepayating gold and filver, 
particniarly gold, fiom the ei^rthy and ftqny matters with 
which it is always intermtked, and the foiling of glafi for 
mirrors, for which a fd^t of amalgam, or mixture of mer- 
cury with tin it uied. From this alfo is dciivcd the art 
of gilding copper, filvcr, and hiafs : by diiToIving go'd in 
inereury, and expoBog it to heat, the meicmy evaporates, 
and leaves the gold. It has l»en employed to diffulve 
a ItMideo ball deeply lodged In a wound, and it furvee 
many urefttl purpofei in medicine and furgery, or it may 
be employed to take a gold ting of * fwelled finger ) U 
will penetrate it, and render it quite brittle, fo thet a flight 
Itroke will make the ring fly in piebet, 

DCXCV. 

With rgard to its origin, it has been commbniy 
obferved that it is a metal which occurs more rarely and 
in fmalier quantity than gold ; and as it it more ufeful 
th|u geld, it ought to be more Talued, if (binge were 
valued according to their intrinlJe worth or ufefqlncfs. 
Tor only mines, in which it was found are thofe of Spain 
imd Hungary, and fomc in the Hail and Wed Indies ; 
ahele InB are the mo1 famous, and have yieKItd it longed. 
Csreat quantities of it are found, in its metallic (late, 
' MOOng aarthy and deny matter, generally iu very fmall 
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giubnlet. Blit in ibine parts it is colIcAed in iach quan- 
tity that the workmen are expof&d to dangei, from the 
viuUnce with ilrhieb it ruilies out of the cavenit, when 
they break them open. It ia found too interfflixed with 
the oies of metaU. even in hard flint, hod >n pyrites j and 
a variety of the ores of othe|- metals have globules of 
mercury intermihed. But it is more frequent to meet 
with it in the form of an ore, as combined with fulphur, 
either conllituting a dark rrd maft, or produced by the 
artilicSal qompound called native cinnabar, or they are fo 
united as to form a black fabflanOe, tike tltc artificial 
A^thiop’s mineral. 

DCXCVf. 

The native "cinnabar is very like the artifcial, but 
not lo Aitaitcd: it is generally in hard lamps; but 
when ground to a powder it proda(;es a colour as 
bright as the other. It is evtrafied from thefe ores 
always by means of heat. When a fmall quantity is to 
be examined by op cifay, it is ufual to put it into a glais 
retort, and to add a quantity of iron filings, and the mer- 
cury comes over in its metallic form. If it is only com- 
bined with earthy matter, heat alone will ferve. When 
the quantity is large they take an iron pot, and fit it to 
an iron plate, which is perforated with boles. This is 
inferted into another, with a large month $ a fire is put 
rhund the Upper pot, to the degree of producing ap ob- 
ft are heat, tyhile the lower pot is kept cool, by its com- 
munication with the ground. Set. But at the mines they 
follow a method which is dill more Ample, they have a 
furnace in the fbi m of a lime kiln or draw kiln, only it is 
vaulted, and there is no iflhe for the fmoko above ; there 
is only a door by which the workmen enter occafionally. 
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• oommanicabon with a little clumbtr, from wlilcii 
there it in ifliie for the fnioke. This foroiicc is charged 
IViilli the ftottcty and other materials which contain th< 
mercury ^ the mercury is converted into vapours, which 
pafa along the horizontal vent» and are cOndufled into the 
Chamhcr where they are condOnfed^ fo that only the fmofce 
of the''fiiel efcapet. Id this way targe quantities are 
managed at once,*with nO cjepenqe of veSeIs> and with 
very little attendance. 

DCXCVII. 

Anttmeny, 

The more volatile and brittle metals, which, for want 
of duAiuty are called fcnii. metal':, next follow: 

The firft of which is antimony, or rather fulphaut or 
regular of mercury. It has the name of rcgulus, becaufe 
it IS extrafled from a compound wluch contains tt. The 
chemifts do not find this metal in the markets in its pure 
fUte, they are only furniihed with a compound that contains 
it, fo are obliged to perform an operation upon it ; and as 
they give the name of regulns to metallic lumps, produced 
from other fnbftances, in croriblet, thio bat got the name 

reguius of antimony. It has been much wrought 
upon by the alchy midis for what reafon is not known, 
and jit ha« been changed Into A variety of fhapes, for the 
pnrpofie of medicine. 

, DCXCVIII, 

It hat a white colour, approaching to that of fllver, 
hut it is quite hard and inflexible, httlfes in pieces upon 
being flruck, aid the fraAure reprefents a number of 
planes, compofed of an afTemblage of plates cohering 
together. This pariicaUr appearance proceeds from 
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tome particular fort of ciyilalHaatioo in its congelation, 
which makes the parts coUapfe in this particalar manner. 
It melta in the lowell degree of red ‘heat ; if the hokt is 
increafed a little more, efpecially if the air he aduktrd, 
it evaporates fad, fending out white fumes ; and if a 
fulid body is expofed to it, it condenfes it in the form of 
a white powder, which is found to be an o\yd of the mettl. 
If thefe ligims are confined in the vefTel, they gire ano< 
ther appearance, and become a fublimed oxyd. When 
the matter is'put into a crumble, and expofed to a ftrong 
red beat, only allowing a flow cirCulntion of air through 
the vefleU, the fleams are calcined more flowly, and 
cundenfe into fmall fliining fpecular bodies, which have a 
'livery whitenrfs, and from their refemUing fnow and 
lilver, are called the filvery flowers, or fnow of antimony. 
Due we may calcine it by means of heat and air, wiiht- 
cut converting it into vapour. We reduce it to a fine 
powder, and e.'cpofe it to a du^ red heat, withont melting 
it, when it becoroea an imperfeft oxyd, and the powder 
nffumes a grey to)ohr, and then becomes ycllowilh, a^ 
by the continuance of calcination it bscomea White, 

OCXCIX. 

The oxyds of this metal have different degrees of 
fufibility, as they are more or iefs oxydated, Thofe that 
are perfediy white cannot be melted with any degree of 
heat, but evaporate when expofed to a very ftiong heat 
andeihe adflon of the air at the fame time. They are 
eafliy reducible M their metallic flate or form, by melting 
them with cbaeeoal duft, orsbUch flux, or a mixtare of 
fixed alkaU aad oil, that is foep, which forms a charcoal 
by heat* 
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DCC. 

1« mixture the acids all ai;l upon aiviimony one way 
olr other* Some of them afl upon it in itt metallic f(»m» 
others when it is Dightly oxydaticl ; but when it is highly 
fo^ none of them have much efte£l, 

The vitriolic acid Wilt noc aft nnlefs it is firong* and 
alfo with the aiTti^pce of a firong heat* It is then 
in part decompofed> and the o)ryd formed combines 
with the remaining acid^ compofing a fait not cr/ftal* 
liaable. 

The nitric acid oxydates and diilalves this mcul in 
the cold» the evapotated folution aiFording a fait deli- 
quelcenti and decotnpofed by heat. 

The muriatic acid fcarcely aQs upon the metal> and it 
tnn difiblves its oxyd flowly ; but by adding a fmall 
quantity of nitrous acid/ producing the compouod» which 
IS known in ehemiftry under the name of aqua regUt or 
the nitio muriatic acid^ it diftblves ir^hriflily^ red fteams 
are thrown out ; and the foIation» when evaporated, forms 
fcontretei termed butter of antimony, which melts on 
the application of heat. 

DCCL 

Thd fame preparation is compofed aHb in a ^different 
way^ by mixing the compound of mercury with 'the mu- 
riatic acid, that is, corr^ve fublimate with the antimony. 
Sfeama ftHte that condenfo in the retort nod receiver, 
partly h a Raid (pm$ partly of the confidence ofbVtcr, 
»nd thus alfo is obtained the butter of antimony. 

\ ^ DCCJI* 

This kind of fublimate, or butter, is always in uwfc of 
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A confidence at hrft ; but if it is kept a little 

expofed to the air, it attra^ls humidity very ilrongly, fo 
So to alTume a fluid foim, and appears very like an oil ; 
but dill it retains the name of butter of antimony^ or 
more properly the antimonial cauftic, in the London 
dirpenfatoiy. It has the fame corroflve quality that the 
meicury fuWimate has. When water is added in large 
quantity to this compound^ it produces a fimilar efled 
upon it as upon the compound of mercury and^ the 
fulphuric acid. It aura£ls the acid, andoccaflons the an- 
timony to be precipitated in the form of a white o^yd ^ tiiC 
whole of the acid i$ waflhed ofT, and is called meicuiiu^ 
vit.c, Oi the rovtder of algaroth, but impiopcrly, as it 
Co s not coLittin tlic fmalkft quiintity of mercury. 

DCclII. 

1 lit fame metal can be combined with vegetable acuU, 
chiedy in their o^)dattd Hate, \hMO.n llqours become 
violetiily emetic by means of it. Some time ago this 
emetif' wine was obtained in feme of the foicign difjen- 
fatoiIt% in a particular manner. Cups were caft of ihu 
mcul, and the wine being allowed to ftand in them became 
emetic, and the quantitv of the nerd was fo fmill that 
the ci’ps might fejve for ever, Rjt the methods which 
ate now praClifcd are much more certain and con* 
venient. 

DCCIV. 

With refpeii to the pcutrals, regains or fulphuret di* 
Migrates with nitre, and a cpiantiiy of white fumes 
aisle, whicii is found to be an imperfeik oxyd of the 
metal, termed white oxyd of nitre, and Vhkh is found to 

Voi.llL P 
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be Icfs fufibic, according to ilie quantity of the nitrous 
stcid. 

uccy. 

f 

Amimony, lo the ore, is {>lenJecl with earth ami (I ws, 
and is feparated from them by putting it i uo a r niLibie, 
perforated in the bottom, anJ made pcrfcflly C >f<' abou\ 
One of thefe crucibles is pot upon anothi i iruck V, 
a hole in the liJ of it ; and to fopport ihc antimony m 
tbe'‘undermofl, it is lunoundid wiih fjoJ. Over tUMo 
a fire is put* to give an oUkuro ud Ikit. When 
the metallic matter mt1 s it becuims flni, and uji s 
through the perforation, lcivinj> iho euny anil (lony 
maUfrr bclr* d it* 'ihc dttlj remains m th: upper cru* 
ob)^, of tlony nuttu, if-pcarwy porou^ frcni 

the fep4rat*un of the aotlmony, and ot x A ck coluui, 
from a poilion of the minn.d (lili jidhcrini; to it. Tlu 
matter colleiled in the lo\ier crucible is the niciallic 
matter, combined with fulphur, .ind ifi that ilate calkd 
erode antimr ny, or fulphmet of aotim<>oy. It melts with 
a gentle heat, and the piru, in cooling, cryftalli/o in 
oblong needles* 

D.C VK 

As ibis n the only cp<Mfion to fit ii for fiV, and as u 
come 8 in this ibtc ir to the hands of the chemiils, -ill the 
operations are to be conlWeicd as done upon this com* 
pound of crude antimony, and the efled Irorn the appii- 
cation of heat, in tircundiancts, and of th(* 

different active folvents will be untlctdoid from the 
knowledge ot the two vcpimuent pin , fulphur and ilio 
metallic matter. 1 he naiil it u tv iporatcs when heat i> 
fuddenly applied. Iis tviporation is atunJed with a 
degree of infiammauon, which i> vmblc in the dirk; 
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VS 

ihcrc IS a y ‘le Wue as iW iuipKur jsi the moll vola- 
ti*c pait. It evaporates the »nofl copioiifly full: ; lind li 
a mere moderate heat is applied^ the fuiphur may be 
lot illy diPipaic<!> with little loL of the metallic matter, 
lu this ca c the antimony is to be reduced to a profs 
povdtT, and fpread upon the earthern vcfitl, i^hicli is 
iJually heated to the lowcft de^r^e of red hear> the 
It’lphuf evaporates, a luminous vapour hoters over the 
iniimonv, and the fmell of burning Wpiuir continues 
lomc ihiic ; what remains is an ox;d of aniimory. 

DCCVU. 

Tr is from in oxyd obtained in tl is way that the glifs 
of antimonv ib ^ rcpircd. 'f'he rouliin j being fo managed 
as to proilu c an impcifc<^ O'-ydation, therefore it U 
Hopped at a certain time, which is julged of by the 
appearance of ihc o\)d. Bar»g then put into a \iolent 
Cie, ‘i Tcits pMfvdllv into a virrons m f , a^-d p 
w*)ai 1 ca led rials of auiia'cny, \s i u *'’red f i 

of a de p viliiv or red eoh u . 1 1 tie i ib ii li 

lijifly 'Ttj (1 lied, the c I iiri>jMhr. If it i n >t ! iil.- 

r'frtly ealc»A d, the rofnnr i lo Juk ll’ u . apj ^ i* . 

f ’ ivh or npuure, bnch ili \ero»T are *^he if] t lictC 
upon Cl id* a umiory. 

* ]VT\\\\ 

In e^^pd in the a'Mon of the c rmf ) md nli on fn’ 
phuret ot animony, w* find t.u hv fl a* . dr ibojiply 
the Irdphur, aid aC-ls up n it n the il itc of a 
V Ttry lilutoiit bti n«o e rfidii*, in tin w '/ of fufron. 
Ileaiiimony i u ii *d to a poivlor, an 1 mixed with 
file Vks’l w Ml uM illy melts It --tlufraiL v lini 
M h till and compiles a heonr liil^ lU ' 

1 ’ ;• 


, ' O' 
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is 2 powerful diiTolver of the metdU in fufion. It u 3 
of many with which the fulphur cannot unite* as 
tin« &c. So it does not occafion any reparation of 
the metallic matter which* remains combined with the 
hepar fulphutis thus formed^ and the whole is blended 
into a glafly-hke compound. 

^ DCCIX. 

\f but a fmall portion of alkali* as one part to five of 
crude antimony is ufed* it produces the inafs called 
regulus xnedicinalis. It is of a black colour when re- 
viewed id the malb ; but by the change of colour it has 
fome little degree of iranfparency, producing a powder 
of a reddifc or fnufi-colour. With large propoi lions 
mafles are formed* which prove more or lefs foluble in 
watefi as when one [)art is melted with two of the anti- 
mony. This mixture has fuch an attradion for water* as 
to dcUqutatc wlicn exp/cd to damp* air. The mod 
proper name of chefe is hcpirs, or fulphurcts of antimony* 
as their quality depends upon the quantity of fulphur 
they centaim 

DCCX. 

There i » another way of producing fulphurcts or hepars 
foluble* by applying the alkali in the lia:c of a watery folu- 
tion to the antimony ; but it diffol ves it more completely 
when it is heated. Upon this occafion the metallic matter 
is diflblvcd along viith the fulphur. The alkali does not 
attrafl the fulphur fo ftrongly as to occafion a reparation 
of the mctailir matter ; the fulphui does not adhere to 
the alkali fo ilrongly as pure fulphur would do* and re- 
quires more wi|er to its folution. The dccompofition 
appeals* when to the iolution of the aiuiniony is added a 
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inull quantity of an acid, Thcte Is a copious prcci-* 
pitation of the redd ilh or orange coloured matter pro* 
duccd> which js attended with the iamc f^dd fmell which 
commonly attends the dccompofidon ot the -hepar fpl- 
phuris> and a hydrogenated hydro Sulphurated antimony t$ 
precipitate d> or Kermes mineral. In this precipitation the 
antimony proves more a&ive as a mineral. Unlefs the 
procefs be properly managed, that a fuilicicnt quantity of. 
the tcid is employed* it is liable to turn out unequal. 
When we ufe an ordinaryw Axed alkali to ad upon the^ 
cru:5e antimony, it jwiU not aA but with the sflfiBance of 
a boiling heat, and the greateft part of the folution fepa- 
rates upon cooling, forming a precipitate of an Ofaftge 
colaur. This precipitation is called fulphnr nuratum 
antimoni!. The chemills have given fanciful nahies to 
fuch preparation^, from the opinion they had of their 
virtues 1 but in the London difpenfatory it is more pro* 
perly caUed fulphqr antimonii precipitatum. 

„ DCCXI. 

The Kermes mineral has been highly valued in France,- 
for a long time; it is very Am Ha r in appearance to the 
precipitate, which is fepam^d in this manner, by an acid 
only ; the colour is not fucb i bright red, The Kcrmea 
mineral retains a fmall quanutyiii hovyever, of alkali, which 
the other is free from ; and the alkali diminifbes the 
quantity of acid^n the Aomacb, upon which the a£Hvity 
of the antimonial medicine, hot combined with acids, 
depends. 

DCCXII. 

The preparations by means of nitr^, or nitrat of 
potafii, fall next to be examined, and of thefe there 

P3 
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^ art; orily two?>r ihr?e pfeparations now employed ; itl. 
The crocus media nalis confifts in mixing one part of 
uhre with eight of antimony, which is fo fmjal! a quanmy 
, that It hardly produces any deflagration ; but it promotes 
the folubility of the mixture, and makes- it break like 
glafls, wi.hout any fcnfible degree of tranfpfircncy, but it 
has ti brightnefs referr^Uing - that of poliflied fled; it 
produces a powder of a deep red* colour, fimihr to that 
of folphurei of antimony, mixed with a fmall portion of 
•Jvlkaline falts. ’ 

DCCXIII. 

Difierent proportions of the nitre and antimony have, 
been ufc<i,astwo parts of antimony to one of nitre> which 
produces the preparation which Lewis calls crocus arjti- 
jh'Omi mitiof. But that commonty called crocus anti- 
mooii,jand known in thta country by the name of crocus 
metallo3rutn> conflfls of equal parts of the antimony and. 
nitre ; and here the ricrc deflagrates very violently. By 
tnis propoxtico a mafl is obtained, which, on •inrpedlton, . 
cotvfifls of a whitifli matter that b more faline, and a 
vjjj-ihed fubflance of a deep yellow or rcddifti colour 
is produced. ' If the svholc is,melted in a crucible, they 
feparaic more completely ; the vitrified matter is fou^id 
by iifel^ tefembling the iiyer of foinc anirhaU, fo by Tome 
n called the liver ,of antimony ; but it i^ hetfer to confine 
that terip to fhe preparations with alkaline Yahs. , 

DCCXIV. : 

If two or three parts of nitre is employed, the fulphor 
is moris completely confumed, and the metallic part cal- 
cined into a white oxyd. It conflfts of the calx of auti- 
iddoyi which when feparated by water from other matters, 
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affbids a white calx ot* d, calltd di. ;)horciic .intimonv. 
}jnic>^s powder L a preparation Il^tc that: fr. m the moh 
niuhentic accounts it appears to t>.* ciude antimony^ from 
which the fulpfmr is to be ci af>oratLd by roaftirg, and 
the tak is mixed with an equil qinndty of nine, *and 
kept r<tl hor, which burns the fulphur and the 

metillic inauer to fach a degree iv to render it lidubk 
in acids. When it is calcined to a lli I lr[h''r degree. It 
lofcs its folubiluy in acids, and it 'u freed from c\e»^/ 
extraneous falinc matter by water. In the Etlinburgh 
difpenratoty it is called enk antimomi nitrata, 

• DCCXV. 

Wine, and the acetous acid, di/Wvc nnf nony. Th'* 
tarta'oui is alfo much caipIo>cJ, and the piincipal me- 
dicine now univcrfallv nftd is the rnicttc or atitlmouial 
tartar. The tanarous acid docs not aft fenfibly on llit 
crude antimony but when moderately oxydared and ren^ 
dered folbblc in acids, oo both ihi^ preparation and the 
wine of antimony are piepared niih wafhed crocus, oi ihvj 
nitrous oxyds, 

^ DCCXVL 

The crocus, or nitrous oxyd, is obtained by mixing equal 
parts of afiiimony and nitre, and deflagrating the miAture. 
This rendeis the metal fuEbie, being in that moderate ftate 
of oxydation in which it is moA folublc in acids, and thii 
repeatedly waflied in hot watei, is called the wafhed 
crocus of antimony. But in the apothecaries’ (hops we 
meet with a preparation which U* totally different fiom 
ihi'J, and has the rpicity and black colour of the reguluj 
incdiciria.i , and if gionrd to powder it hao a dark, dirty, 
pi rpk colour, whereas the crocus is of a deep yellow, or 
kh. coioor of tl liver of fomc animals; and the powde* 
F *1 
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isrf i u ig^i* \(Nwcf)lou!. 'Ihis falfe prcpa»ftt'on n 
Iv dcHagTati^^g; the anum^ny wnh 

"to Ul*d'^’’ pn ponton oi niUre, or they even ufe a portion 
of uxed a'kali iofteaJ of iuue. A grcit quantity of thiff 
preparation h ufed for itorlts, and the demand for it 
has occifionci attempts to prepare it cheaper, fo tiuy 
have left out a confidcrablc part of the nitre, as being the 
snofl codly article ; here therefore the grcitell part of 
the fulphur remains, and the metal has Imie more folu- 
Inlity than the antimony in its crude ftate ; and hcacc 
we have had fo xniny corapldints of the uncertain cfllcacy 
of the tartar emetic, or tartarlfed antimonial wine* 

DCCXVII. 

It is true that there are other circumll’rres vchich 
may oecafion a difference of ftrength* Thus vuth fped 
te the %inom emeticum, the wine may vary in acidity, 
its quantity of ox}gen, and dillblvc only a portion of the 
anumony, in proportion to its acidity. And in preparing 
the tartar emetic much depends upon the fine puU 
veriaatton of the glafs, as folid fubftances are diflolved 
the snore readily the more fubtilly their furfaces are 
divided. It is. alfo neceflary to keep the tattav boilings 
when it a^ls upon the antimony, as it is not foluble in 
cold water itfelft and we tnuft ufe a proper quantity of 
scater to leeep it dilTolved s it mull exceed the quantity 
of ^tartar at lead 24 times, otherwile it will not adl pro- 
perly, not being held diffolved ; and the apothecaries, not 
^tending to thcle \.ircumftauci’% ftoJiucd Urtus 
%ery dlftcrcnt in point of ftrength. 

hCCXVlU. 

Jn ordji to iird a mt ins of cnahl'P^'- \ iu ’jp *r tV^ 
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are properly prepared, we do it by examining Its folu- 
bility, it being the more foluble the more it ib faturated 
with antimony ; and the difTerence of emetic tartar, in this 
refpe^, is very conliderable, though now the preparations 
in Britain are generally of the proper degree of ftrength, 
and if rightly prepared, one ounce of water uilJ diilblve 
52 grains. 

DCCXIX. 

Bi/muth» 

Bifintuh, the next metal, bears a confiderablc refem- 
blance to antimony in its external appear j nee. It is 
nearly as brittle, though it bears an imprefiion ftom a 
ilroke of the hammer which^antimony will not do, bur 
breaks like glafs. When broken it fhews an a/Temblagc 
of plates, with a ihining Surface ; befides, it is much, 
heavier than antimony, and the colour is a little ycliowiib# 
of a reddilh caft. It is alfo more fufsble^ trielts long 
before it becomes red hot, and melts into a more fluid 
fubflance in the fire than moil of the other metals do. It 
is alfo lefs volatile^ though it evaporates in a ilrong heat. 
It is eafily oxydated,* and the oxyd is eafdy fufi^te in a 
moderate red heat. It is one of the molt powerful foU 
vents of the earthy fubflances, with which it forms a 
glafly compound. In thefe properties it greatly refembloi 
the oxyd of lead. 

DCCXX. 

The oxyd Is got from bifmuth, by expofing a frcih 
furface to the air, or more quickly by fcojifieition. It 
runs off the furface of the metal like oil, and leaves a 
Ircfli furface expofed to the air. The calx concreting 
after fufion, forms a mafs of a foliated texture, like thov 
oxyd of lead, 
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nccxxi. 

The aftion of the ecHl^ nn bilm Uh 5s pretty much the 
fame as on the other ntiUlK AIjH iin . 

§ 

The fulphuric, by ilic aifliil ncc of a boi’jn^* b at> o\y- 
date$« and diiTjIvcs a part of the oieial ; but the natuie cd 
ihf compound has n^it been pariicuUrly evanuned. 

The ninic acid *s the moft ready folicnt of the I»if 
mmli. The muiutic does not a£f fo well. '1 ht trirous 
di/ToItes the blfmu^h w th violence, and copi rod \a- 
pours break >>ut> c uiii h \g of iiUroas pas and i iirous acid. 
At full the folution >«* of a pteemHi colour, but up i 
foine time it hecomes oolpjrlJ , (♦• ‘ grten 
enj )ui is very mui U dii ICC J, I di ^d*i 

tvilh watt/, Js dt r *h| oundc anl i t ir * i ps 
cipilated, which *ir c )ti < f the l>i<ni . 1 , ru fid 
iTiagilory of bifmuMi, ci i fnpeoltd t I ihi 
ivh Cl wife’ ioUl o ti j trs si* c> mac. I )t 
the I .ir! vh'if Ic » * i tp t c a t *j#oh aih i i ^ t\ 

o<y(i f f bn 1 * ’ t 1 iht bnnn ih I < ^ 

prccipltati 1 f*(/» < ouk <.<.>11 bv m ais of ta in 
diffolvtd in water or a falaucn of folobk tartar, uhoieas 
ihi? preci lUte by \wr rctaiin a (mail ponton of tin 
iiltious acid^ wbun renders it higll} coittjfueaid unfit 
for what pesirl white is employed for. 

Ibe kiunatic acid has little attiaftion on bifmoth, 
c scept when ao cix}dj ox when it h ufed in a b ihnghcat. 
The murbt of bifmuth diftdlcd foims sv tlnck fofi maf*. ; 
bufit ha> been found applicable to no pariicuhr purpoL. 
The acetous acid produces an acerbent ftypiic folution, 
Tftv alkiiies dUTolvc it after it is precipitated from 
ds particuliily the ammoniii. 



metals. . jirj; 

Willi fulpliur it forms a inafs fimilar to crude antimony ; 
and .what is particular, th^ oxyi combines with the fuU 
plmr as well as the metals. 

peeXXIL 

Several experiments have been mnde upon the mixture' 
pf bilmuth with other metallic fabftanccs. Zinc and 
cobalt can he' made to coifibinc \vith it. 'Fhe cfFefts it 
has upon iKe reft kre generally to change iheir colour 
and render them, brittle, and thvfe metals which are cal - 
cinable dj fo more readily when mixed with bifmuth* 
Such CO :n pounds too are’ remij^kably/fujible, more than ift' 
proporti on to their fuftbllity in their f^parate ftaie ; fo U 
into the compo/iiioa of the fuiders of the more 
fufiole mc'tals, as fjr'lead and tin, and on this aceduntk 
ferr.? v,i'h mercury mbrc'fluid amajgamsi added tootl^r 
meiahi; in diif^lving lead lodged deep it) wounds h 
be added to thf* mercu*'/. S ?me time ago li was /aid ^ 
be ft-riie,ufe of for adulterating mercury, enabling it to 
cliilolve more lead ; but bhc appearance is fo dilFerefit 
when the tr:ercury..cor>uins t/wher metallic fubftances* that 
it h not cafy to dwivg perfoni who have the leaft fkill- 
in that laaticr. 

Dccxxiu. 

Sometime'^ a'lnt'c of this metal is added to the com* 
pjftfion of printers’ types, to^,mitke moi'e ./ufiblc* 
Mixed with lead, tin, and mpreory, it amaU 

gam, with which the infide of glafs globOkS arc foiic-L 
When warmed rhis irlxtcre le^’ives a train behind u, 
and foll'i the as globe? can be foiled b/ 

means of a finall apt^rture on one tide of it* at Vvhich liis’? 
mixture v poured in. ?.nd when cold it becomes hnrd* 
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DCCXXIV. 

"With regard to its ofigiti, it is found moft plentifulfy 
in Sa^bny ; fome of it is alfo ; found in Prance and in 
England; veins of it are found containing no other 
metal : but more commonly it is found in bres which are 
highly arfcoical, as in the oft of cobalt, as is the cafe in 
JSaxony. It is feparated by thc'operatioii of roafting, as 
the arfenic is feparated. The foie of t^c* oven has .an 
ifielination to one fide, and jtbe blfmuth ynelts by the heat 
reifed for fepartting the atfenk, and runs down to the 
Jower fide, where there la-^chanhe^^ it into a 

fte^iver, the caix of the Other metal remaining alone on 
ihe' floor. ■ ‘ . 

, Dccxxv. 

; V, , Zinc^ . ' 

\^T5ie next luetat bearing fome refemblancc to Antimony 
aii^ bifiautbi is vlxlCp It has a plated texture, a greater 
: degree of fofinefs than bifaioth.* .ft will admit of being 
lengthened out to fome degree, fo it is.-, more difficultly 
brolten in pieces. It cannot be powdered by pounding, 
af the other two, wd, thc^; colour inclines ^ bl^iih, re- 
; ferobling moic^^hO 'wlQur of anumonyV h|H St has more of 
the bluilh caft/ It is ampng the more, fplhi® *ndtals, and 
melts wh^en i:ed hot. , jn a white heat, in clpfe yeffek, the 
whole ^ ^ cojsdenici again without 

any changff m nnfl ^nrns 

rapidly, wi^ p eirickUng noife^ and finokc arifes which 
adheres to any body in the way. So the moft eafy way 
of oakimng it is to place a crucible in a melting furnace, 
with about Sne ounce of the zinc put into it. When 
jheated to a ftrong red heat, it begins to take fire, at leaft 
iijpwi being ftirred with an iron rod, which breaks a cal- 
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cmed pellicle upon its furface^ and admits the alr> and the 
oxyd is condenfed upon the fide of the crucible^ or a great 
part of it attaches itfelf to the bottom around the burning 
zinc. ffihen*a certain cpsantity of the oxyd is produced, 
it is very bulky, and then it is neceffary to dir it again, 
and expofe the furface of ilw metal to the aftion of the 
air. When it is tptally burnt we put in a little morc^ and 
carry on the operation till that is Jikewife burnt ; then we 
may take out the oxyd which is formed, as the quantity 
will prove an obftacle to the convenient calcination of any 
more : it is done with an iron fpoon* This is the inuit 
convenient procefs. ^ 

DCCXXVI. 

Tins metal ftiews the ftrongeft attraflion for acids of 
any whatever. U is oxydated, and dilToIves in them all, 
without exception ; in mod with great violence. 

I'he nitrotis acid’ dlflulvcs it with heat and ebullition, 
and the extrication of red vapours, or nitious gas, as ufual. 
And the fulphuric and muriatic acids alfo didblve it with 
gieat effiervefcence. 

The vegetable acids afl^alfo very readily on it, and 
acquire a fweecilh ftyptic tafte, as from lead. 

DCCXXVII, 

With regard to the other metals there are none with 
which it will not combine, except bifmuth and nickel. It 
is difpofed to unite with iron, but the iron mud be heated 
fo much that the zinc takes fire, and is loll; and in this 
cafe ii is apt to carry oft’ ,i part of the other metal, par- 
ticula Jy of tbofe metals which are mud calculable, So it 
has the lead cflfeft in this way upon gold and filver. 
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DCCXXVm. 

The inoJi: ufcful combii aiion with tin is to proJuce 
the compound called pi’wrcr. 'rin u the picdominirt 
ingredient, hut hy ititlf it u too loft, and 'it is- ntCfii jy 
to add other inclillic f^bdinces to give it hronclj, and 
zinc anfwcrs the btd, its whueiuTs uTtmhli^g dim of 
filver, ciil> it u luo cafily affe^ied by acids. 

JKX'XXIX. 

With copper fw j »‘ocIuccs hials, ai d Other compounds 
calkd, by tnc fo’Jtrtis, ipt'ller (oilers. And a pioJu\.cs 
>Uth c '[pti tac imita'ion of u'M, eadui p .nccs nutal, 
the rc gwiMi* .1 >thcw udout to tl c c tli »ugh it 

y wl. t? it^v’f. f due. rot J tl c t» much, 

tcitnib’i g p dd m dpp.aratfte iod c» I vu, It l»u fuch a 
tou^hnifs and duf’nhi/ as to be beat t at undtr iln' ham- 
mer, f u\ to be titwwn irtu 'try .n. wire, and har a ctr.* 
tain COT ftltciuo rei dcrinp it p uucr m tteria! lor wor-hnu n ; 
and being 'J' tu ^ h ilati tuc copper, it is cafi'r nadc 
into a v3iKiy (f niv.ili s &t.d has f4itttcr ihcadvani.gc 
of bcuring betur tfie eifedlf of the air. The preparations 
of coppei and zioc# to produeethcexadUirtitatioo of gold, 
•have beer coofidcred by^feveral cbemitts, ind it U and 
that nearly an cepial tvqight is neceffary ; but unhTs they 
are fine, they produce a biittle metal* Tiic copper mull 
be refined by meapi of lead fiom fu^phur and arfenic, 
which adhering very ftrongly to the copper, it forms a 
very brittle compofition. Many manuia^uiers pretend 
to (ccrets in tMs wa), and to proJuce betui coinpofiiion! 
than ordinary. 

JKCXXX. 

With regard to tU origin of the metal, for a Ini; 
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time we were fupplied only from two fources, the Eaft 
Indies and thina ; the only “other place was from Ger- 
many! from a , particular ore at Ramelfburgh. We had 
no account of the procefs ufed in the Eaft Indies, but the 
procefs uftcl at Ramelfburgh was pretty well known. 
The ore is wrought chiefly for filver, but there is a large 
proportion of lead, and belidca there is a quantity of the 
ore of zinc. In » working this compound ore they melt 
it in the ufual furnace. Having a qaantiiy of loofe char- 
cos! at the bottom, the lead runs down to a cavity, de- 
fendid from the aflioti of the heat and ^air, thru it may 
be burnt. In the ftirpaCc, or tower, in rwhicH the fulion 
is performed, there is oppoficc to tjie naiTai of the bellows 
the cppofjte wall of the furnace, compofcd of two thin 
llones, one next to the fire, the other next to the external 
air, and a cavity between them ; for there is a thin par- • 
• tuion formed between the lower and the* external flone,. 
OJ the front wall is double. That pr.rt of the ore con- 
taining zinc is by the heat and contj^l of the fuel reduced 
to its metallic Rate, and being converted into vapours, 
thefc are drawn forwards towards this partition, through 
the iiuerftic^s of the flones, into the civity in the middle 
of the wall, anithe external partuion which defends them 
from the cxiei^aJ air, is kept oool throwing water 
upon it, the fleam} are contfenfed, and after a day or two, 
or more, fuch a quantity of zinc is coUefted, that it is 
worth while to take it out ; fo in this w^y i fort of dilllU 
latlon of the zinc js carried oo» 

DCCXXXL 

This was the only place where zinc was obtained in 
Europe, although the ores of it were fufficiently known 
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as fuch. from their effca in mtog 

th6 zinc in the ftite of W oxyd. and form ® 

dUreot degree* of hardnefs. They are generally of * 

yellbwilh cdour. fome refemWing a Hone; fo 

called lapis calaminaris, or ^alaminc ftone. 

been long employed in the making of brafs ; and con - 

de ring the effea of the zinc In this, way. they concladed 

»hat if was the ore of this metal. The caUmme js gene- 

fally feparated from fdlphur adhering to it, or other ores 

s i., .1... u » “t 

^vith a qaantity of charcoal daft, and put in o p 
::fibles^; over this are-laid plate, of -PPer. then vc 
thefe more of the mixtnre. flratnm faper ftratam , and a 
number of velTels. charged in this manner, are p mto a 
Xornace. and the heat i, raifed fo as to Ining the brafs 
Lfufion. The furnace is then j/j. 

they find the copper converted into brafs. and, it » fooi d. 
to have increafed • of its weight dnntfg the procefi . 

DCCXXXII. ;• > 

Ltad. ' 

We next come, to lead, whichds tlje foltctt of all tlm 
metals ; it is fps totally, wid oT elafticij^, *bat ‘ P 
no found, when ftruck., Bpt 
foft, it is general!^ Uaft duftile and 
be beat into thin leaves, or „ 

.but a fmaU cohefi* 'of parts ; ,.ts fnfibbty »» ; 

It is alfo volatile ,in. that degree of . 

calcine fall, if the free air is admitted. When u.is 

ricnW ftate. in which it can be eafily divided into fmall 
ptrtiaes} cooling it gradually, and ftirring u a <bck. 

die pa«t* cohere like wet Iwti j and ftirnng it n 
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js divided into particles, like feeds, and this is called 
granulation. This is fometimes managed by having an 
oval wooden box, the middle of which is rubbed wiih 
*:hnllc; the melted lead is incloled in this, and 
vh/icTitly, and a quantity of it is reduced to thefe grains ; 
but the procefs foccceds better irt tile other way, when it 
is put iftLO an iron mor^fi which, cools more iluwiy, and 
allows more time for dividing its pans, when it is in that 
particuliif ftatc of coheiion. 

. DCCXXXIIL 

Ihe manner of making it into Ihot is fuiTicicntly 
curious. It is made to run tbfougiv&n iron cylinder into 
a quantity of water, to which a little arfenic or orpiment 
is added, which difpofes it to aiTume the form of round 
drops, but only a number of them are round, the moft of 
them are in the form of pears, conical ; thefe are fepa- 
raced by making the whole run down an inclined plane, 
they running tO a,fidCf The fliot is afterwards divided 
into dijffei'eat fizesi by means of iiou fieves. 

Dccxxxrv. 

This metal is Very calciuable in a hfeat a little above 
that neceflary to 'Its fufion. When it is merely kept 
melted in the fire^ it b foqn tarmfticd, a pellicle is formed, 
or rmperfeO: olxyi j and drawing this afide, and cxpofing 
a frefli furface" to the ajlr, .that in like manner becomes 
larnilhbd^ and fo we can form the whole into a drciTy fkin. 
It is thus formed itito a kind of grey or green coloured 
powder, which is an imperfefl oxyd of the metal. The 
lead is oxydatod more quickly, in the way of fcoiificadon, 
by a llronger heat; it collefls into a droffy cover over 
A.c lead, and unlcf? it i? feparated Of blown oil*, the fcorin 
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fication does not proceed very faft. Great ^jiiantitics ot 
lead are changed very often, in a procctls of this kind, in 
the Operation of feparaiing hlver from lead. There arc 
few lead ores whiih do not contain fome filver ; fo die 
lead is feparated by fcorlftcatbn, and the fdver is rot 
oxydated, but remains ih its in ctallic flAte entire, when 
the lead is calcined, 

DCCXXXV. 

--The procefs in this large way is managed by heating 
the lead on a hearth, till it is heated to the fcorifying 
degree ; by means of two pairs of bellows, the air is di* 
relied cn the middle of the furfacc of the melted lead, 
which makes it fcorify vi^ry faft, and at the fame time the 
fcorified parrs, or melted litharge, is blown off towards 
the oppoiite fide, where there js a channel to condufl it 
out of the furnace, otherwife it wbnl4 tover the furface, 
and defend it from the afiion of the air, and thus it is 
had in Ihining fcaly particles, of a reddifti colour. When 
5t is allowed lo cool in reft and tranquillity, it forms a 
fdid maff, having a ydipwish colour s internal texture 
refemblcs fome^orthe talky bodies and antimony, zinc, or 
bifmuth^ it is compofed of plates, afthmbled together in 
tryftallizations, and it is called litharge« \ 

, DCCXXXyi,; r 

This oxyd does not fuffer much chjtnge from the 
aftion of heat and air alo^e. It is volatilaed ‘till it 
totally disappears ; bat it changes its appearance greatly, 
when oxydated with a reberated flame of wood. It is 
reduced to a fine powder, and expofed on* the foie of an 
oven, fo that the flame may be beat down by the arch, fo 
as to play upon the furfacc, tha vent being in the oppofiie 
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ii<!c of the oven, called inalHcott, This changes its colour 
gra Jually to an orange, and ends in a pretty bright red, 
aqd it is called red lead, or minium. This requires two 
of three days ; the calx rauft be frequently Hing'd, and 
care taken that the heat be not raifei too high, fo as to' 
bring it into fufion, otherwife it lofes the red colour, and 
forms litharge. All ihefe^alces are very fufibie, though 
not fo much fo as lead iifelL 

DCCXXXVIL 

Wc have alfo tlie litharge auriet argenti. The litharge 
auri is more of a yellow or orange colour, and is gene* 
rally produced in the procefs for cxtrafting filver from 
lead, the heat being raifed ■ by the dame of wood, which 
gives it a little of the orange call. In other cafes, where 
the heat is produced by me^s of other fuel, the litharge 
is more of a v()Uitilh colour, retaining fome of the lead 
intermixed,* Bat thefe terms are now laid afide, as there 
is only one fort of oxyd of lead, and the colour depends 
only on the circumllances of the oxydation. 

BccxxxyiiL 

The calces of lead eaCly mum to their ntetallic (late, 
by melting them with part , of their weight of coaly 
matter. Thus when \ve burn common red wafers, which 
are mide of fome kind of pafte, coloured with red lead, 
ifwcfet fire to them, after the moll volatile parts are 
diffipated, while the charcoal is burning, little drops of 
lead form. 

DCCXXXIX. 

Theft* oxyds are alfo revived by their fufion with fome 
mher as iron, , ^c. if litharge is melted with. 
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filings of iron, the mod part of it is rellored to its 
metallic date, ^nd mod part of the filings arcTcorified. 
From this is underftood the ufe of the greafc, and other 
.oily fubdances, ufeJ in melting lead, grcafe, tallow,- or 
rcfin, when' the furface becomes bright again, Thefe 
fubdances a<^ partly by abforbing the oxygen of the calx, 
nialdng the metal return to. the form of lead. They 
eafily endure the degree of heat fufficient for melting the 
lead;* and being lighter, they always jteep at the top, 
and prevent the adion, of the air. ^ , 

. . DCCXL. / 

' ^ Lead has a dreng attraftion for the folphurlc acid, with 
which it forms an infoliibJi^'.cbmpound, and adJed to a 
folutton made by other acida^' it precipitates them, and 
forms a fimilar compound and this not only happens 
when the pure acid is added, but Vhen a fait is added,, 
which contains it in however fo fmaU a quantity, a pro- 
prtional part precipitates ; fo a foliftion of lead in other 
a\jids is a very nice left 6f the v^riojiq acid in mineral 
watlrs. So when there is added to tvater, containing a 
fplution-of l^^ad,'’ the of the vitriolic 

acid, a turbidnefs^enfuet, ami preeJpu'aiion. This does 
net p^ke pUci with the, nitrous acidj fatnq^ thing 

bapj^ens when the.'^qo.m.jK)ui^^pf thkicM 
alkalies are ; Put acid (hewa 

fuch a fuperior 4ttra£itidh for "diflblvcd ip other acids, 
it afts flowly on the lead# except aa an oxyd^ 

DCCXLI. 

/The iftrous acid, or aqua fortis, is the moft ready 
folvenr of this metal ; it produces a perfedl folution with 
tuoderated effervefcence, 'The folution can be reduced,- 
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to the form of a dry fait, or nitrat of lead, affording 
white cry Hals* 

DCCXLII. 

The muriatic acid forms a white oxyd, which has a 
moderate degree of folubiiity in water. It unites with 
the lead more readily, by adding any neutral fait which 
contains the muriatic acid^'to a folution of lead in the 
nitrous acid; thus a precipitate of the lead and muriatic 
acid IS occafioned,. The moriat of lead, expofed to a 
moderate heat, jmelts into a tranfparent horn-like matter, 
called plumbum corneum, from its fimilarity to a com* 
pound produced from filver, which melts jn the fame, 
manner, proves tranfparent and flexible, and is fo foft 
as to be cut with a knife like a horn ; fo from its re- 
femblance Yp jiorn in diefe particulars, it has been called 
argentum corneum, and its only remarkable quality is 
a powerful aflringency ; it is the moft powerful allringent 
fublcance of any to be met with. 

DCCXLIIL 

The other acids. a^t chiefly on lead, in the flate of 
oxyd. They aft e(jpeclally on a ruft of lead, a particular 
oxyd or corrofion formed" by means of the vegetable s^cid 
itfelf. This preparation is much ufed in fomc of the , 
arts, and is well known under the name of white lead or 
cerufs. It.is obtained by expoflng plates, in clofe diiliU 
ling veflelff, to vinegar, which is kept conflantly riflng in 
fteam.. The plates are foon covered, to a confiderable 
thicknefs. With this corrofion, which ftarts off on the lead 
being unfolded ; and this being reduced to a fine powder, 
is called white lead. It is chiefly from this fort of corro«* 

14 
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fion the combJr.ation of the vegetable acida whh lead arc 

obtained. 


DCCXLIV. 

The xerufs, digefted with vinegar, communicates a 
fweet aftringen: r 4- i > it, and takes off its acidity. * The 
folution bejr - ^ i’forated, affords a fait which readily 

diflblv<;j i , V ' ■ , and from its fweetilh tafte is called 
facciiarum or ceruffa acetata. When it is de-* 

fired to have it in nure folid crylUls* it may be dif-^ 
folved with more vinegar, and evaporated again, whereby, 
a greater quantity of oxygen is combined' with the lead, 
and forma a more folubie cryftallizable/alt. 

DCCXLV. ^ 

All the oxyds of lead are eafily decompounded by the 
application of alkalies, or abforbent earths* Thus the 
rffolulion of lead in the nitrous acid, diluted with water, is 
rendered turbid, by the fmallcff quantity of alkab, or 
calcarious earth. 

DCCXLVI. ’ 

The effe^s of alkaline falts .upon lead arc not didVrenr 
from thefe they produce on the metallic fubftances in 
general Melted wiih lead they diffolve or corrod-; a 
part of it, cfpecially in their cauftic ffate, and nitre cai- 
cines it in a proper degree, of heat, converting it i :it.> 
litharge; and as the proportion of liitrc is but fmall> 
there is no confiderable deflagration. 

DCCXLVI I. 


In the hiflory of moft other metals not mu<Jh is to be 
jfiid with refpeft to the earths ; but this is not the cafe 
nfitb refpcA to lead. One of its mod dilHnguifliing oi 

3 
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nfeful qualiiies is a power which its oxyJ pofilV'les of 
melcing, or diflblving more or lefs readily, ail the earthy 
I’ubftanceSr^without e^^ception, uniting with them in’ the 
form of a glafs. It has this property in fo eminent a 
degree, that no veffcis can confine it, for 'any time, in 
the fire; and as it is employed in metallurgical opera- 
tions, it is ofiial to mix it with earthy matter, to abate 
this (iifTolving power, ^nd it U called glafs lead ; being 
two or three parts of litharge one of flinty matter, 
which rather exceeds the litharge iu bull:. 

beexLvur. 

The moft proper materials to mix with I<fad, ia ihefc 
ctfes, is the purefl kind of clay ; and :is it is neccfl>-ry to 
add fomc dividing fubftance, the ufe of burnt clay is 
recommended, heat itito a powder, like Tandy and mi ^ed 
whh the frefti cfay* But ftill fuch crucibles contain the 
o\yd of lead for a long time, only, for they are cliiLdved 
at ItMigth. The rcafon why the chemilb have flrevya 
fuch a defire to difeover proper vefleb, is an opinion 
which has prevailed aiiiong them, that lead by repeated 
fufion'and reduftion nnsy be converted into filver. In 
confeqiiehcc of this fuppofed quality,' this metal is much 
employed in the^treatpicnt of gold and filver, kc, Thefc 
metals are hielted with.a large quantity of lead, and part 
fcorifying brings the ore into fluidity, and ihc metallic 
part\ftparates, and mixes with the lead at the bottom^ 
and tbe lead is eafily feparated by fcorifications. 

DCCXLIX. 

ft U much employed alfo in the compofitlon of the 
finer kinds of gtafs, from its diflblving the earthy fub- 
ftances fo readily, cfpccially the flinty earths, with which. 
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in certain' proportions, it .forms a fine glafs, the lead 
giving it a greater degree of tranfparcncy, rendering it 
more void of colour and more fufible. Ic continue^ 
flexible and tough in the loweil degree of red heat, fo it 
is eaficr to work and finifli the glafs. The common glafs, 
which is called flint glafs^ contains a large proportion of 
lead, which is eafily extradited from it ; and when fuch 
conupofitions are m^dt with particular attention and 
nicety, a glafs may be formed of remarkable brightnefs 
and tranfparency, refemWiog the diamond pafle fo much 
that good imitations are made of the precious Hones, 
tailed ^paftes, Thcfe are made of the pureft kinds of 
the flinty earths with refined fixed alkali, borax, a»d 
the calx of lead* The of the calx is to commu- 
nicate to the glafs a power of difperfmg the colours 
of the light. Tranfparent bodies ’have two effed^s on the 
light i one is refradlion, a bending of the ray out of its 
courfe on gedng into, and in palling through it, it bntt 
towards the perpendicular of the; far face. But be Tides, 
they feparate the Colours of the light from one another, 
fo that after two bf three refradlibns it is converted into 
different coliiurs^ and lead gives it more of thexolour 
which is fo femarkable in the diamond, No matter has 
fo much power in difperfing the colours of the light as 
the diamoad, and thefc pailcs have it to a very great 
degree, rhis fort of glafs is not ofed for mirror plates, 
as ii is never very equal in denfity, which occafions an irre- 
gular refradlion of the rays, and thus forms the phenomenon 
which is called eels, is la the Hoppers of decanters, where 
the parts are of difK^rent degrees of thicknefs or denfity, 
^j^onfequenre of their containing more or lefs of the 
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calx, the parts wliich arc upper.non: lofjng a little by 
evaporation. 

DCCL. 

When the calx of lead is very redundant, ajid not 
highly calcined, it communicates a yellow crlour, vvhicli 
is produced in the glafles, made to rcfemble the topaz^ 
&c. and it is called the glaze of the IjaJ. 'I’lie glaze of 
the common kind of earthenware is of the fame kind ; it 
is made by a rude kind of vitrification ; the ore of lead is 
dulled on the furfacc of the ware, or a mixture of minium 
with the Ainty earth is ufed, and the heat applied to the 
ware proves fufHcient for vitrifying, that making it adl 
upon the furfacc of the ware ; and ns the degree of heat 
is not very Arong, the' glaze has alAavs a yellow colour. 
The lead is eafily recovered from fueh giailes, it need 
Ofly be reduced to powder, and melted with a fmall 
quantity of charcoal dull, or an alkali msy b;i added, to 
bring the earthy matter into fidiou, fo as to allow the 
particles of the lead to fettle to the bottom ; and it may 
in Jilte manner be recovered from glafs which contains a 
fmall quantity of it, as the common Aint gLfs. IJcnco 
this fort of glafs which is employed in making the tubes 
of barometers and thermometers is liable to be fmokei 
or blackened with the Aamc of the blow pipe, and it 
requires fkill to fcal up the tube without making it 
opaque, 

DCCLf. 

With refpcfl to the innunmublc bodies, the oily fub- 
Aances, without exception, difflvelead, and there arc 
none of thefe which diflijlvc it more perfeflly than the 
fixed or unfluous oils. The difi'olmion of the oxyd in 
thefe oils, requires the aOiftance of fome heat, as that of 
Vol.IIL Q 
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DCCLIV. 

OiL alfo are fophiflicatcd by this mcan&, when they 
grow rancid ; a quantity of lead diflblvcd in them cor- 
rcdls the bad quality : but fuch oils, mixed with a folution 
©f fulphur, are changed in their colour, in like manner as 
the wines. 

DCCJ.V. 

It is for the fame reafon that the oxyds of lead arc 
liable to a great inconvenience, as a pigment, particularly 
'the white lead, when ufed in water colours. They feldoin 
retain their whitenefs, efpecially if they arc in the neigh- 
bourhood of corrupted animal or vegetable fubftanccs ; 
they acquire gradually a dark colour from fulphurated 
hydrogen gas, 

DCCIAT. 

With refpedi to the other metals, it is mixed with 
them all, except iron and cobalt. Of this lall it dif- 
folves a fmall portion, but the reft remains difunited. 
it mixes with all the reft, increafes the dirpofuion of 
all the other metals to fcorliicaiion ; fo on thi^ u 
bounded the methods of /eparating the other metals 
from gold and filver; a large quantity of lead is added, 
which being fcorified, the other metals are oxydated, 
and the gold and filver, which refills the heat ani 
air, remain at lail pure* 

DCCLVIL 

The ores of this metal arc among the moft plentiful 
of any, particularly in this country, and are not of any 
great variety; the only ore is what is called the golind 
plumbs, a .jompound of lead with fuiphur. When it 
is pure, and in large quantity, it breaks into redangular 


II 
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maiTes ; on other it ]> founLl nut of fu a 

flrudure,tl]e grain being more confoimdcd by an admixture 
of arfenlc, and perhaps antimony. When it i. found ii 
thin v'eins, it is compokd of fniall niiiflos, bnt tltefc brt.^c 
much in the fame manner into reftangular pailitltsS ,* this 
is calk’d a ilcel grained ores the paiucuhir appearance 
dependo upon the thisiuefs of the ore, i!ic ore liavirg been 
diiiurhcd in its crydallizacioa by the nelghbourhocd of 
ilony matter with whic!? it is furrounde:), fn the re’ns 
of thefc ores there arc feme vaiietics me: with \vh;c!i are 
cnly accidental, though ihefe varieties ire fuuau lame 
of the veins of this country which are ver/ rich of lead, 
particularly in the white lead ore, which i*? an cxyd of 
the metal. It cryftallizcs into oblong cryilals, conipofcd 
of fibres, ha\^^a filvery ihining appearance, rcferr bling 
the crylhls ioWite. Sometimes they are found tinged 
with various colours, from the additions of fome earthy 
matters in their formation. Some of thefe white cryilals 
arc fometimes united together, but very loufely, as thn'e 
occurring in the cavities of veins* 

DCCLVIll, 

There is a noted ore of lead which is green ; this often 
forms a cruft upon the ftone, cr other mafs of ore, the 
furface of which is formed into a number of p^uitu- 
berances. Jt is difficult of redudlon, and appears to 
be an oxyd of lead, combined with a qviantity of muriatic 
acid. Others arc of a yellow ifli colour, from a fmr.H 
quantity of the oxyd of ainimcny. 

DCCLiX. 

The manner of extracting the metal is fimple in thi 
country. Abroad, where the ore If* sinpnre, ai:d mi :c'.* 
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with pyr'trs anj a great quantity of fu^phur, this cccafiofts 
a great loL <:f thi lead^ fo that they znuft roall the lead 
ore, in cj dcr to dlHipatc the fulphur, and the pyrites h 
burnt into red aftiC’, containing an oxyd of iron, which 
can be wifhsrd ofl‘ with water. But when tlie ore contains 
nothing hut fulphur, it is mcltrd immediately in a par- 
t’ciilar furnace, m wlich the heat is but very moderate, 
but which is fuffirientjo the air to ddfipate the fulphur, 
and make the lead mck icto its metallic feru* 

DCCLX. 

The next metal that falls to be exs mined r tin, the 
fxrtrnal appiMrauce of which is'well krown» h has a 
whitenefs refembl ng that of filvtr, in its pure flatc, tnd 
frhe pureA form u called grained tin. break a 

large mafs cf is, in its cooling flute, it dii/racs into long 
fragments. It is one of the fofteft metah, and has a 
great degree of mal'eability ; but it is not duflilu into 
wit N It has one pa*^ticu]ar quality, it produces a crack- 
ling noife when it is bent, probably^ owing to feme im- 
purity ; ard touching it with car teeth, oar fenfe of 
hearing is rfr.dcred more acute, by the vibration comm«- 
rdcated to the bones of the head. It is more eafily melted 
than any of the perfctl metals, and palling again to a Ihtc 
offolidiiy, it undergoes a particiikr date of cohflion, 
like to that which lead palFes through. In confcqucncc 
of this it Clin be reduced into Lnall grains. It is alfo 
eulily oxydated in an obfeure red heat. When the heat 
i.» rkiJed to a certain degree a grey powder is obtr^ined, 
and in a IHIl lironger heat this powder beco.mcs white. 
Its oxyds arc not in the leuft fufibic. There is iudetd 
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one way of prodiicjnjy the glifi of tip ; vve put it Ir fo <i 
cruciLle, the upper furface :: oxydbted; and tt,i* undtr 
portion retains its mrtaliic ib:m ; the middle one is h\ a 
Hate of imperfed cx)d;ition, or in a Rate lefcivitiiog giaH, 

DCCLXr. 

By the aftion of tije dili\rri.t aeiJs it ii ;d.' ^ ii'.iv 
oxydated. The fulphuric acid o::yc:at('S it '.v-fuftvi? d.i 
folving it, and the fuiphurvo; s !’■ rn:s wiih it a fulphiur^red 
fulph.Jte of tin. The niiru: acid pr?^ijiit.:tes n in a vvh te 
ox)d, hut the tin Is not difibiicu* -Thb oxvd Is 
ftdtly ir.fjUhle, and it is with difHcu!ty reduced to 'in 
again. A nitrate of tin is obtained hy the nitrous a, id 
diluted^ and applied cold. 

DCCLXir. 

The nitro ^Jlfjfiatic acid* or the aqua regia* diiTolves 
the tin, if the metal is put in flowly, and forms a folution 
of a transparent colour* The manner of makin^» that 
folution has been much, ftudied, as it is ncceffary in 
forming a particular precipitate of gold ufed in enamel 
painting, and it is ncceffarv to the dyers of fcarlet. lor 
changing the natural colour ot the cochineal into a red 
fcarlet ; but if the metal is put in too. ballily. or is not 
kept very cold, it is fo much oxydated that it wi’l not 
diflblve in the other acid ; fo the whole art is to keep 
the liquor cool, and lo add the tin ilowly, when we have 
a folution that has the qaaliiies for the purpofe* The 
bell proportions of the liquer are two parts of nitric and 
one of muriatic acid. This folution of tin is alfo ufcd for 
jirecipitaiing gold from aqua regia, for colouring glafs. 

DCCLXIIL 

The muriatic acid diflblves tin, cold or healed, pro- 
Q 4 
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ducing a marlat of tin ; but the oxyd is imperfeif), and 
abforbs more oxygen, if prcfented to it. A parricular 
preparatinn io the oxvr,enated nntriat of tin. Thus mer- 
cury fubliniaie bci.ig mixta ivitii powdered tin, the acid 
4]Liits it, rind forrir a compound like the butter of anti* 
tno:.y, but ii fiuij and vo!.itj’e. It emiti c^'plous 

white vap..^»-x fo I: vs rallfd the finoaking liquor of 
lii'avius. it Ik' Ix/.iih' ro’-rvllve, limilar to ibine of the 
other comp 'unus ol t:ie' muriatic acid. 

DCCLXiV. 

The vegetable acids have little action upon tin, in iu 
metallic lUtc. They oxv date it a little ; but it h em- 
ployed Vj defend the iuffacc of fomc other metals which 
are more ea/ily affeded by vegetable fluids. 

The neutral falls afl upon both in its metallic and 
oxydated date. 

DCCLXV, 

With vitiified earths the oxyd of this metal conftltutes 
the white enamel with which the dial plates of watches 
arc covered. Vhey are made of a lender and fufiblc 
glafs, to wiiich the oxyd of tin is added, which not being 
iufiblc, gives a beautiful whitenefs to the glafs. 

DCCLXVI. 

When combined \Vith fulphur it forms a dark coloured 
matter, which is not fo fufible as tin, but the compound 
IS different, according to the oxydation of the tin. Thus 
without its ox)dation we have a mafs confifting of fpark- 
ling particles ; when oxy dated we form a curious produft, 
a compound called aurum mofaicum, or fulphuiet of tin. 
It is a fubftance compofed of very beautiful flaky par- 



tides, whidi are very light, fo as to Hoat in the air, and 
rubbed between the fingers and thumb, it fee ms fmooth 
and ilippery, and has a pretty bright golden colour. 
This produdl is obtained by uniting the fulphur to the 
tin, in a particular manner. "i\he procefs commonly 
ufed is to mix together fulphur and tin. The tin, 
(i2 ounces) is divided by means of merc*iiy, (fixcuncer,) 
which renders it a brittle amalgam, fo that it can ber 
reduced to a fine powder; to this is added a quantity of 
fulphur, (feven ounces,) and fomc muriat of r.rnmcria, cr 
fa! ammoniac, (fix ounces,) and the mixture h {ublimed. 
This produdlion, rubbed on other bodies, gives them a 
gilded appearance. 

DCCLXVII. 

Tin unices with all the other metallic fubftances, though 
it is dudlile itfclf, and can be beat out into plates or 
leaves. It totally dellroys their malleability ; fo gold 
has its toughnefs dellroyed by fuch a minute quantity of 
tin, that the goldfmiths ufc t^e atmoil caution ih:u r > im 
even approach the furnace, as the very vapour or mat 
metal is fufRcient to render the gold more brittle. 

It is added to copper or brafs in coniider./ole quantity, 
to give elalticity to them at the fame ti’ae that it gives 
brightnefs to them : fo the metal of bells is of this kind.. 

DccLxvnr. 

The other ufeful mixture is pewlcr, whreh con fils of 
tin alloyed with a quantity of h.;d, aid in fome countrica 
the alloy of lead is regulated by law. block tin, or tin 
in a pure ftate, is employed occadonally, on account of 
its whitenefs, refembiing that of filver; and zinc is fonie- 
times added, which renders it hard, and at the fame time 
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remarkably white. Some of thefe mixtures have a great 
degree of fudbilicy. It is a general rule that the metallic 
mixtures have a great degree of fufibility, and that they 
are more fufible than the medium fufibility of the metals 
entering into their comnoruion. This. is the cafe with 
regard to the mixtures of tin, to fuch a degree that the 
metal can be compounded, which is more fulible than 
any metal we know, vmd will become perfe<flly fluid with 
the heat of boiling water. It confilb of five parts of bif- 
muth, three of tin, and two of lead. When we pour 
boiling water upon this mixture it becomes fofe, and 
keeping the watrr boiling it becomes fluid ; fo it has 
been propoied as a proper mixture for anatomiciil injec- 
tions. It was fuppofed that it might cafily be thrown 
into the veifels of the difterent organs, that the animal 
matters being difeharged by putrefadion, the mcial would 
be left moulded by the veflels, but the experiment docs 
not facceed. It has too a conflderable degree of h.-rJoef's 
and toughnefs, and the degree of heat neceflhry is the 
pare heat of boiling water, or nearly that. Below ihac 
heat the metal is not fluid, and animal fubflances do not 
bear the full heat of boiling water without being cor- 
rugated and con trailed, whereas in order to irj;.£l an 
organ, they macerate it in tepid water, in order to relax 
the veflels as much as poflible. 

DCCLXIX. 

With regard to the ores of tin, it is rarely found pure ; 
and in its metallic flate it is yet in the form of an ore 
combined chiefly with arfenic, and concreted into hard 
fDaffes of a deep yellow colour, with fome tranfparcacy- 
Thefe are called tin grains or cryftals ; they are generally 

6 
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intermixed with a confiderable quantity of flopy matter, 
and other materials ; often intermixed with a flinty earth 
or quartz, and with the flony fubliances called churl. 
Sometimes it mixed with an ore of iron, and is rcddlfh, 
and this is reckoned a lefs valuable ore. There are fep'arate 
grains found in the gravel of brooks, where the rubbifh 
of mountains is walhed down, and a ftream of water 
wafliing away the lighter gravd, leaves the grains of tin 
ore, which the people gather up. I’licfe arc remarkable, 
as being one of the heavlefl: of the mineral fubflances, 
containing the tin combined with arfenic, ard at the fame 
time thefe cryflals are very hard, fo it is one of the metals 
upon which the pra£llce of elutriation is the moll fuc* 
cefs/ul. 

DCCLXX:. V 

All thefe ores of tin are pounded down to a meal, 
which is vvafhed carefully to get rid of the ftony matter, 
when it is fucccfsfuily heated. It is necefl'ary, previous 
to its fufion, that it be roafted, in order to diinpate the 
aTenic as much as poffible. If it contains any pyrites it 
is foon brought to a red colour, fo as to leave the grains, 
of tin free from iron and fulphur, , 

DCCLXXr. 

Iron. 

From tin we proceed to a metal of more importance, 
iron, which pcfiefl'cs a combination of properties that 
have made It a noble fubftance for the ingenuity of man 
to work upon, from its hardnefs. Its toughnefs, and the 
ftrong cohefion of its parts, which can be modified fo 
as to have either toughnefs and hardnefs, or a middle 
Hate of elafticity. To thefe if we join the great foftncfi 
0.6 
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it acquires wlieu heated to a certain degree> which enables 
us to form or faChion it, and the difpofiiion the different 
parts of it have to cohere, when heated, to one another, 
which alfo facilitate the formation of different inftruments, 
we lhall have all the qualities in confcqucnce of which it 
js fo ufcful. Examined in its cold Hate it is confidcrably 
obduiate and rigid under the hammer, but it is capable 
of being drawn into v^ry fine wire, as fome harpfichord ■ 
wire, which is very fmall. ‘ 

DCCLXXJL : 

It is tiie only metallic fubaance which is affeflcd 
the magnet, as it is not only affeded by that natural Hone,; , 
but it is capable of being changed into magnets, acquirin|j^; 
the magnetic quality in a very great degree. I'he pro • 
cefs for this is very curious, and among the moH extra- 
ordinary and unaccountable proceffes in natural philofophy. 
Bars of Heel, hardened to the greateft degree, arc laid at 
one another's eiids on a table, other bars arc then laid in 
certain pofuions with reTpedl to the former, they arc 
jubbed upon one another, then the bars arc changed, 
and. the operation repeated till they, become powerful 
magnets. 

DCCLXXIII. 

. The cbemifts have taken advantage of this power, to 
purify iron filings fiotn other metals, kc , ; and to prevent 
the magnet from raifing them in great bunches, it is 
proper to fpread on the top of them a piece of fine gauze, 
or the bottom of a fieve ; and by means of the magnet to 
draw up the filings through the gau^.c, and thus we c.in 
have them quite pure. 
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. DCCLXXIV. 

This metal, in its moil (luflilc Hate, is hardly capable 
of fufion in clofe veflels : in its more crude (late it is 
more cafily melted. Pig iron runs down from the ore, 
is melted without difficulty in a violent fire, and even 
tough iron heated with gypfum, in the way of cementation, 
can be rendered fufible ; but taking it in its tough ttatc, 
it is perfedly infufible in clofe velTels, when heated to a 
violent degree; however it is very foft, and in that llate 
different ' pieces can be made to cohere. The black- 
■fmiths, when they praftife this, throw into the fire a 
fmall quantity of fand, cr a bit of free-ftonc compofed of 
fand ; this melts on the furface of the iron, when the 
lurface ffiincs like glafs, and by a ffroke of the hammer 
they come into perfect fufion : fo the ufe of the fand is 
to keep back the fcorix in a ftate of fluidity, that it may 
feparate immediately when the two pieces arc applied, 
and allow the pure iron to come into conta6l ; and it is as 
little an ob(lru6lion as if it were water, or any other fluid; 
fo the fand anfwers the fame purpofe for welding as the 
borax does in foldering the other metals. 

DCCLXXV. 

When iron is fuddenly cooled after it has been violently 
heated, it is harder and lefs pliable than before. When 
expofed to a moderate heat it undergoes a flight degree 
of oxydation, and the firll phenomenon is the appeal ance 
as of rainbow colours, which fuccecd one another when the 
iron is approaching to a red heat. So if a poliflied rod of 
iron IS put with one end into the fire, that it may be heated 
gradually, the part at which the heat enters becomes of a 
yellow colour, aflumes a gold or orange colour, then 
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appears purple^ then of a violet colour, then ends in ar 
deep blue, and when heated ftill farther, the blue is 
weakened, when beginning to be red hot. On the rod 
of iron we can obferve all this ; at th.'f end next the fire 
we have the colours produced by the greatell heat ; and 
farther on we have the colours produced by the lefs 
degrees of heat ; and if the iron is madc' of a dull red 
heat, the oxydated n\^atttT increafes in thicknefs, To as to 
form a grey matter of an earthy appcarar.ee. Wlicn 
the iron is fuddeniy plunged into water, the oxydated part 
can be made to fly off in the form of a fcale ; fo the 
colour depends open an exceeding thin> oxydated pellicle, 
which refleds certain of the rays of light, and no other; 
but when it has arriv'ed at a certain degree of thicknefs, 
it abforbs them entirely, and appears of a dark grey 
eolour. 

DCCLXXVr. 

This part ground to a powder, when expofed long 
to the adion of heat and air, is changed to an oxyd of a 
deep purple colour, which is the natural colour of the 
oxyd of iron. The OJ^^ds of iron being either purplilh 
or of a yellow colour, are called croci, the yellow, pre* 
vailing in .he greater number. 

DCCLXXVIL 

The oxyd is eafily reftored to a metallic flate, fo far 
at lead as to bring it under the power of the magnet, 
and to give it a dark colour, by mixing it with oil, or 
tallow, or charcoal dull, and keeping it red hot for 
fome time. 

DCCLXXVIII. ‘ 

When the iron is oxydated to a certain degree; the 
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magnet has ftlll fome power over it ; but when oxydated 
flill farther the magnet lofcs its power. , Upon this is 
founded the method of detecting fmall quantities of iron 
mixed with earths and other matters : and in the afhes of 
xnoft animal and vegetable fubliances, when they are 
kept red hot with inflammable matter>the magnet atua£l$ 
fmall particles which are found to be iron^ though it 
requires an intcnfc heat^ and it is difficult to fucceed 
in this. 

DCCLXXIX. 

Iren is diflblved and oxydated by the feveral acids, and 
it is alfo oxydated, at a low temperature, by expofure ta 
the air. Hence it has been a defideVaium to preferve 
iron from rufling. The moft fuccefsful methods are to 
apply different varnifhes of the oily kinds, particularly 
the drying oils, lintfeed, walnut, 8cc, To thefe are added 
a fmuM quantity of lead ; fome of the calces of this 
metal are difTolved in them, which hailens the drying, 
and inercafes the thicknefs of the varnifh. Others add 
different rcfinous fubflances ; but one of the moft fimple 
means is pra^tifed in the works where much iron is ma^ 
nufaitured, where axes, &c. are made. They have a 
veffel with lime and water, with which they vvafli the 
utenfil, and then throw it afide; the water evaporating 
leaves a fmall film of calcarious matter, which proves a 
varnifli or defence from the injuries of the air for fome 
time after. If iron is heated till a thin oxydated cruft is 
formed upon it, it will preferve better from rufting in 
that Hate : fo many nice works are heated to fuch a 
degree as to form that thin blue film, or oxydation, as 
the fprings of watches, &c« 
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DCCLXXX. 

To diffolve the Iron, the fulphurfC ncid, when concen- 
trated, requires the affiihnce of a boiling heat ; but when 
diluted to three or four times, the folution proceeds 
rapidly in the cold. By this folution a large portion of 
hydrogen gas is difengaged, having a heavy difagrccable 
odour, which is perceived when the ileams have difl'iifed 
thenifelvcs through the room; a conllant flame is per- 
ceived alfo at the mouth of the vefiel. When the folu- 
tion is completed it turns out a liquor of a pale green 
colour, which by evaporation affords cryftals which arc 
green, cfpecially when fiefh. They are of a plealant 
light green colour, but when kept feme time they are 
liable to become ycllowiih. ’I'his is the fobdance called 
fulphate iron, or green vitriol. It is not prodoced 
for ordinary purpofes in this manner ; it is obtained much 
cheaper from pyrites. It contaii's a great quantity of 
water, fully the half of its weight, fo undergoes the 
watery fuhon, and the compound of iron and acid remains 
behind in a white concreted mafs. Increafing the heat 
further fome of tlie acid begins to evaporate, and leaves 
the iron in the form of a reddlfh cah, and there is always 
feme litli. Jofs of the acid, which gets away with the 
water. Increahng the heat farther, more of the acid 
evaporates, and the o.xyd of the iron is of a deeper colour. 
And Hill farther ircreafed to a red heat, the acid is totally 
diffipated, nnd we have an oxyd of the iron, of a deep red 
colour, inclining to purple. 

DCCLXXXI. 

Nitric acid immediately attacks iron with violence, 
and is railed in red vapours, or nitrous gas difengaged. 
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In order to have a perfcfk folution without diluting the 
acid, when its operation is flow, the folution is kept as 
cool as poflibie, by putting the veflel in a quantity of cold 
water ; and further, the iron is added but flowly, that the 
acid may not grow hot with it; fo we do not put in 
filings which have fuch an cxtenfive furface. Wc have 
iron wire broken into little bits, and put in only one 
of chefe at a time. It afts with a moderate effcrvefcence, 
and the acid is gradually tinged of^a gum colour; this 
Cf>lv)ur incrcafes till the acid is faturated, when it aifumes 
a pale yellow colour. When the folution is formed with 
lefi) -.^luiiup. from the beginning, it turns out of a brown 
ruiiy colour, as we generally add a little water to the glafs, 
or dilate the acid in which the iron filings are difiblved. 
None of thefe folu^ns give any cryftals before they 
become dry. Nitrous gas is copioofly difengaged during 
tills procefsi and the iron is left in the ftate of an oxyd. 

DCCLXXXII. 

The muriatic acid alfo diflTolves iron readily, and pro- 
duces a moderate degree of effervefcence, fomewhat in 
the fame manner as the fulphuric docs, which is attended 
too with the produdlion of hydrogen gas,.having the fame 
heavy ofFenfive fmell. This folution too turns out of a 
green colour ; by proper evaporation it affords cryftals 
like the fulphatc. This acid has alfo a remarkable power 
over the oxyds of iron, diffolving thefe more readily thaa 
other acids. When it afts on the oxyd of iron, the 
folution turns out of a yellow colour. It has oiten im- 
pofed upon ignorant chemifts, and made them imagine 
they bad clifcovered gold in different minerals, in which 
however there is not thcfmalleft atom. 
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DCCLXXXIir. 

The foldtion of goki in aqua regia has precifcly the 
fame yellow colour with that of the oxyd of iron ; fo ap- 
plying the muriatic acid, or aqua regia, and getting a 
folution ot that colour, they perfuaded thcrofelves that 
they had f uud gold ; but finding it not poffible to reduce 
it to its ordinary form, they c.tlled it volatile or imperfect 
gold, flill carrying oh the irapofuion, and going on with 
a number of experiments to extraft it more fully. 

DCCLXXXIV. 

The vegetable a< ds upon iron, and diiTolv-e it 
gendy (lowly. The acetous acid has little attradion 
for ihe oxyd of iron ^ in its metallic form it produces a 
green folotion. Tartar dtfTolves tl?« oxyd better, efpc* 
cially an acid of tartar, and there arc fomc particular 
pri^paratioDs of this kind, as the martial balls, fee. 

DCCLXXXV. 

If thefe preparations are largely diluted, they arc liable 
to depofu a part of the iron in the form of a tender oxyd 
or mud, of a yello^^ or reddrfh colour, which is commonly 
called ochre. This depofuion we find in the neighbour- 
hood of mineral fprings, as foon as the w^'ttcr is expofed 
to the air and attrafts oxygen, a portion of the iron is 
depofited, and though the quantity :>[ this metal in a 
given quantity of water is very fmali, where the water 
h running conftantly it comes to nccunjulaic at lafi : fo 
.water, which can be hardly m^de to fticw any iron, will 
be made to exhibit a confiderablc appearance of ochre ka 
Ibc channel which the waters form. 
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DCCLXXXVL 

The durable yellow flain which the folution of iron^ 
ufed in pririting^^ gives, is* owing to an oxyd. The iron, 
diiTolvcd in vinegar, is introduced into the cloth, and 
depofited in the fcim of a powder, which cannot come 
out fo long as It retains the form, until it is dijfToIvcd : 
io the proper way of removing this is by applying an 
acid, to bring the iron into a Hate of d./ToIution. The 
muriatic acid is ufed for this purpofe, being the moft 
powerful diiTolver of the oxyds of metals, whiie the ful* 
phuiic is more corrofivc, and the nitric renders the oxyd 
more diflicult of folution. The acetic acid does not 
anfwer, but the acid of forrel or oxalic is fold- for the 
purpofe, and anfwcrs very well. 

DCCLXXXVIL 

The alkalies precipitate the iron in the form of an 
oxyd of a biuifti grey colour, which precipitate attrafting 
oxygen from the air, changes its colour, affuming the 
ordinary colour of the oxyd of iron, via. that of an ochre* 
In moll cafes it is partly, and in fome cafes the precipitate 
of the iron can be wholly rc-diffolved, by adding a large 
quantity of the alkali. To do this, in the beft manner, 
it is proper to ufe the folution of iron in the nitrous acid, 
which forms with fixed alkali the folution called the* 
tmdure of iron, or the alkaline tinfture of iron. 

DCCLXXXVIIl. 

The appearances of ihefe preparations depend on the* 
degree of oxydation. Upon dropping into a cloar folu- 
lion of iron a folution of an alknline fait, there is ati 
effervefccnce, and the iron is precipitated in the form of 
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a reddifli mud ; but fl'^rring the mixture, it wlli be re- 
diftblvcd, and will tiuce the fluid of a deep red colour^ 
of as £nc and rich a red as that of b!ood. ^ 

DCCLXXXIX. 

One of the mod remafkable effects upon iron is that 
which occurs in the preparation of PruiTian blue. The 
iron, in its combliutron, appears in the form of a blue 
fubilance, the colour of which is exceedingly rich and 
deep, or commonly at fird it appears of a grey c-r greenilh 
colour, and becomes blue upon adding a fmall qa^nut; of 
muriatic acid. I'he mod minute quantity of iion can be 
difeovered in a mixture, by the addition of the P 'ufTic 
acid. The iron gives an exceedingly faint yellowilh lii ge 
to the liquor ; and dropping in fome of this preparation, the 
liquor immediately af'umes a pleafant bright blue colour, 
which will be made richer and deeper by dropping into it 
a fmall quantity of muriatic acid. When the experiment 
is made with a folution of iron, the mixture appears as a 
tin^ure ; but there is a precipitation of the iron, as ap- 
pears when it flands at red ; the liquor becomes colour- 
Icfs, and the ffecula remaining is not foiuble in any acid. 

DCCXC. 

The foundation of the procefs for the pigment called 
Proffian blue was firft the cffefl of accidental difeovery. 
A chemifl had emptied all his glaifes upon the floor, and 
found a beautiful blue’ produced ; and recolleding the 
materials, and making experiments, he difeovered its 
formation : he kept it a fecret, and made a very great 
profit of it. It is now a colour much valued by painters ; 
SC is ufed in preparing white linen for the market, and 
was firil ufed at Berlin. 
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DCCXCf, 

The procefs confifts in mixing equal quantities, as 
four ounces of fixed alkali and bullocks’ blood, and the 
mixture is expofed to ignition in a covered crucible. By 
this means a coal is obtained, which is exfxccated, filtered, 
and concentrated by evaporation. Another foluiion is 
made of two ounces of fulphate of iron and four ounces 
of fulphate of alumine, diffolved in a pint of water ; and 
the two folutions being mixed, a bluidi depofition falls 
down, the colour of which is increafed by waihing it with 
muriatic acid. 

DCCXCIL 

Another particular preparation which comes to be 
noticed here, is the effect of aftringent vegetable fub- 
^ianccs upon ail folutions of iron, from the adlion of the 
gallic acid prefent in them. By aflringent vegetable fub- 
fiances is meant thofe which applied to the animal fibres 
have an cffedl of fliortening and hardening them, and 
applied to the tongue have a particular roughnefs. Thcfe 
qualities are predominant in fomc particular vegetables, 
as in the different parts of the oak, in the galls and 
leaves. We find the fame qualities in the floes, and 
there is a confiderable quantity of it in common tea* 
This mixed with iron produces a black tindlure, which 
is fo deep that a fmall quantity of irort, and of this matter, 
diffolvcd in the fame fluid, will difeover one another, pro- 
ducing the iingc which is very perceptible ; ^nd this 
proves another nice tell of the prefence of iron in mineral 
waters and mixtures. To fliew this experiment we may 
dilute fomc of the folution of iron, and then drop into it a 
fmall quantity of galls, reduced to powder. Thefe arife 
from the oak in confequence of an evaporation of 
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fluids of the tree, occafioning a protuberance. As foon 
ss the aftringem fubftance is diftufed through the folution, 
a black cindture is produced* which will defeend down- 
wards through the fluid* till the whole acquires a black 
colour. When the galls have infufed themfelves, they 
communicate a pale yellowifli colour ; and if the folutlon 
is applied to iron, it will diflblve enough to become 
capable of a black*" tinge ; and if a knife is laid upon 
mahogany, or other wood, and if any water, or other 
fluid, happens to touch it, it is common to fee a black 
ilain produced from the adlion of tht; gallic acid, which 
gives the black tinge. In like manner, a little of the 
InfuGon of tea dropped on a knife will produce a blackifh 
flain, the tea containing a quantity of thisS acid, which 
di/folvea enough of the iron to flrike the black tindlurc. 

DCCXCill. 

The experiment has alfo been made the fonncfition 
of a trial for diflingulfhing true brandy from counur- 
fcit. Some time ago it was required to carry a rm:nl 
quantity of the folution of fulphatc of iron about voih 
one, and to drop fome of it into the fpirit : if t* e 
brandy was true it acquired a black tin£ture ; but 
experiment prece ded on a miflake that the black colour 
depends upon the genuinenefs of brandy, whereas it 
depends upon a tindfure the brandy receives from the 
cafk : fo it may be confidcred as a proof of old brandy. 
But the dealers in fpirits* underftanding the foundation 
ef the black tinSurc, have contrived a method for eluding 
this trial. They prepare fpirits, to which they give a 
'ftaVOur, and Infufc oak fhavings, which give the yellowifli 
cokwr^ and the liquor wiH firike a black colour or tiivdlure 
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With the folution of iron> hi the fame manner as that which 
has received the tindture from the caik. 

. DCCXCIV. 

On the fame principle has been founded the art of 
dying black, and the compofition of the ink now ufed for 
writing. The ftriking a black colour upon filk, woollen, 
linen, and cotton, depends upon a mixture of iron with 
vegetable matter, either applied at the fame time or in 
fucceffion. In ftaining of leather the application of a 
folution oi iron is (ufficient, as during the preparation of 
tanning it is imbued with a quantity of the gallic acid : 
fo a folution of iron ftains it of a deep bLck. 

DCCXCV. 

In the coinpofuion of ink the chief ingredient is iron# 
combined with an acid, and a quantity of aftringent 
vegetable matter ; and as the excellence of ink and the 
durability of writing is a point of coniVqucnce, and in- 
tercftlng to mankind, feveral chcroiils have made it an 
objed of their inquiry to afeertain the beft compofition. 
The ingredients found elTential to the compofition, and 
to produce the cfFed defired, are fulphate of iron, galls, 
and gum arable. Different perfons have different pro- 
celTes; but the befi: proportion of the galls and ii on is 
mixing them together in equal quantities. The ink^is 
thus at its blacked colour ; but in this proportion the ink 
does not prove durable : on being kept and expoled to the 
air and light, it foon fades. So three parts of galls to 
one is the beft proportion, producing an ink fufficiently 
black, and proving the moft durable; the durability de- 
pending upon the power of the galls which are the moft 
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corruptible fubflancc in the corapofition. The combi- 
nation of the iron with the acid being little fubjed to 
change. 

DCCXCVL 

The other ingredient, gum arabic, gives a certain 
Aegtee of \\(dduy . Without it the ink is fo thin that it 
immediately finks, ^nA (preads on ike paper. Tke gnm 
arabic gives it a proper degree of vifeidUy, which limits 
the ilroke, and in proper quantity it proves a fort of 
varnifti ; it enables us to lay on a greater quantity of 
ink, fo as to ftain the paper of a deeper colour ; and upon 
drying it provc5 a varnifh to defend the black matter ^ 
juft as oil in oil paintings defends the colours from tl. 
injuries of the ai Othr^ vifeid fubftances, as fugar 
have been added ; but experience nas fliewn that 
addition of thefe is no improvement. The ink is liabh 
to attrad humidity when the writing is put in a damp 
place. Refinous fubftances arc improper, as the wat^ r 
cannot difToIve them. As foon as the ink become* 
mouldy it will foon fade, the galls having begun to un- 
dergo that corruption ; fo it is of advantage that tlie 
vitriol be not completely faturated, the ink is paler, bat 
it foon becomes black afterward?. To prevent ink be- 
coming mouldy the addition of a fmall quantity of doves 
h of ufc. 

DCCXCVIL 

Having tbps explained the circumftanccs upon which 
the durability of ink dependi, it is proper to make fomc 
enquiries with regard to an ink which might be ftill 
more durable than this. One method is to prepare the 
pajgjr or parchment, by fteeping it for fomc time in a 
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Arong infufion of aAr'mgent matter* and tfai$ will comma** 
nicate a ilight yellov^ilh tiuge* (but this is no means 
difagreeable} and the writing being fupported by the gallic 
acid the paper contains, will prove more datable ; but none 
of thefe methods of m ikmg ink can be expefied to prove 
fo durable as that uf^d by the antients* of which i\e have 
example in the RutAof the Ilarlfan MSS* the parts of 
which aie fo totally decay t ' , that it impofiiWr to opctt 
them 01 1 m pieces hrger than thu fcilcs of h flies and 
thefe Imlc bus Ail fl^cw the ttiung 1 I'c'^ly 
but they uied chrreoat for t»Hir colouring 
vhtch IS the Icafl c^irtiptible of anv fu^'ftance whatever* 
otwifhihndi jrt tin powtr Of tl i '^ry agents that 
in(j on ( uij> io»' Utlu i 1 iiiy b)cly whatever, they 
* dhmpntv ♦vluhisatiiu N nice Land mixed 
^ ih < n " I . i r in be midc u v f 1 nih, but it ix 
' d ciitt d; f 1 me km , md n nine cifU erafed. 
i i ' inh we ul* pmctrurj^ui^o tiu boo piper* and 
* ciP dlutU bit t>ha> an ink of lira di * 
,u IN Lii> to ada t) commci id. a quantity of 
lit dull of t* I Tnd,v’ ch will havi all thcproputiea 
I il u ink of tht \ ith thnfr too f i the modems 

J)C 0 CVflt 

With refptft to riu imiimmablc f«l lancet fulphur 
unices readily w th iron in the wav Of fufion » it penttratts 
not) more qoicki), and unites with u moic fl ongly than 
with the other metal&i and this^mtvai can be employed to 
ifp^ratc fulphur fiom ihe of hit metals, by applying 5 
1. e. if tl M in its iDitalhc iUte * but when we apj^fy « 
roaftmg or burning Ik at, with the aCVon of tins airi 
fulphur and the iron are consumed, mure fo than nhh 
VoL.lli, R 
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reiptfi to me 'I otMr compofitionit tod the Ailphur eva* 
jjontes, imperfefliy burnt w the form of the volatile and 
hilphuftooj aeid, a eak of the iron only remiuning. 

DCCXCIX. 

there it another way of applying folphar to iron; if 
we tahr theiroftm fiiinga^ and add the fulphor in powder, 
and wiith the aiTiftance of water form them into a pafte^ 
or kerp them iume hoan ctofriy compafled in the vef> 
fel, the fnlphor begina to be decompounded, tlie maft 
itvclla, becomes more bulltpi and got* * drier appeamneef 
and crumbles down in a fort of powdrr of a grey colour, 
and, applying water, we have folphate of iron, a green 
vitriol in foluUon, or a compound of iron and the fulphuric 
acid. *< 

pecc. 

This effeft of iron and fuiphur enables ns to underfland 
the opefotjlfn by Ijrhich the common vitriol is manufac- 
tufod. It i» prepared by a procefe affording it much 
««h«ap6r< The matefials are a natural compound of iron 
and fulphnr, a fpecies of the pyrites. What anfwers the 
porpofe is generally found in the neighbonrhood of coal 
pits, 10 flatnih roafles, generally lying in the fame bed pa- 
vail"! to the coal, and forming a thin interrupted llratnm. 
This has pretty much the ordinary appearance of the py- 
^ liter, it hat a granulated kind of texture, and hat fre- 
quently a maf* of coil adhering. When expofod to the air, 
it uadergOM the fame change which an artifim) nix* 
tnrfe of fuiphur and iron does i it gradually qg||^e 
Vnrfode U entered with a whinilh downy cfHbrefqjjjBftd 
nihiigh endmtned more narrowly, conftlls of obloa^Rryf* 
IUIm matter. By length of dm« the whole of 
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ih« fflafs is rciulvcd, and upon applying water, alt but the 
chalky matter is dilFulved : the liquor it affords is found 
to bo a folution of iron in tbe folphuric acid, bnt contain- 
ing an over proportion of acid; it is of a yello^fh colour, 
or reddiih, and has Tome degree of vifeidity, or an oily or 
tmfiuous appearance when evaporated fuddcniy, it being 
coniiderably diluted and requiring evaporation. ^ It doea 
not aflbrd chrylials, bnt an ao£luoq|i matter^ which at* 
trhAi humidity, Toobtain good chrydals we mult infufe 
into it pieces of old iron > the liquor is warmed to make it 
aft more readily in a largp leaden refervotr. which thongb 
corroded by the ack)^ ii hot didblved. The furface of the 
lead is foon covered with * fhin crufi of oxyd of lead, -fa* 
turated with fulphqric acigdapnd not being fblublc, it pre- 
ferves the reft of the metai^rom the adiion of the acid t 
tlie liquor ii kept warm, and towards the tides they place 
pieces of old iron till it ii fufBcienlly fatd'Sted with metal. 
It is then run off and cooled, when it chtyftalliaeal^oa th<l 
furface, and on fticki put in for tbe purpofe. 

DCCCI. 

riie mannrt in which the liquor is obtsined in the com- 
mull piorrlSf is by expoftng it in beds in a field adjoining 
tu the houfe. Thefe beds confift of day foil, and thetr 
bottom is laid with the tougheft clay they can get ; tbe 
pyrites is taken out of the coal-pits and fpresd on tliefe 
beds, and by the influence of the air it ia decompofed. It 
is conveyed by a gutter into a ciftern in tbe door of the 
houfe, out of which it is pumped into a leaden ciftern, In 
which it is faturated with iron. 
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DCCCII. 

f litre fedllki to be fomechtng in the nature of the com* 
(tofition of tbo pjirttcs which is fit for thta pi^teefti This 
Icoowledge bf the ttatoie pf the pyrites, and of its decem- 
|iofitioii|i ho* bOen the foundation of Tome theories and opi* 
with refpsA to fdme of the moA. finking phie- 
||{i«ieha nn natnre, at eartbqqakes, volcanoes, hot 
l|ring8, &,c. * 

That many of thtde phmnomanai deriVt their ori|tn 
Ihun mixioret of iron an^/uiftbJirf fronj^latge coiieftions 
0^ tW py rith*> wMhh gX|M^1l0 th* niNwi of the air and hu- 
midity, iiifen tbit itAd Iniofife^nence of thur 

gfdW iJOirttIty, that greht beet HM'^khpUtion of a greit 
<^itanUiy of)nflaidlnaUe«a|)0<i)yi^ffi» phenomena are pro- 
daetd VVbat hat /nrthtt^ f^l^rted this idea is, that 
foOiathmg rekmbUi\gtbft(^ ean fie produced artihcnl y,if 
A I0>pj34^hle (] sa^ty, at ^Oib. is ini^ild into palU, and 
* a n^pddrate ^i-pth, in furos hhurs an elaftic va- 
gioiilr IS prodaced, tilhieb begins to raifi. the ground a little, 
and from die ureguiar manner m which it nfes, it girts 
n a (hiking aud trenthlifig motion, and afterwards brnks 
out and taket fire, refembbnij the phmoometia where there 
are fiibic laoeous fins. 

Dcccnr. 

t Trom the cnpcriments m-ide to esamine the nature of 
fiCMi in mixtnre with other mecalr, it appears difpofed to 
|i ijmte with th|pt idit except lead, and thire are none which 
dKiki)vriit}| mote readily than gold. When gold in fufion 
^AiA<d nn iron rod which is pure, and not contain- 
^ didolved, and they unite readily, 
to make it combine with mercury, though 
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10 ten ai 11 ciicumftanccs they cm Be inaHe to upon 
one anothei, the iron loft*) us tougUu^ia Tnus >priup^i>e3w* 
poie4 to the contaft of rrcicdiy hjcome » tunle* 

It U diiRctjU to u uic ir 1 1 , On unt ot tiu* 

volauhty of the laiur. 

It ha$ JL flrong atfi. iuan for anti luiiy s^nd ajfc^nic, and 
deftrts rodoy other fiiljlUic*s to u’uu wuh thcin^ 

lion> though mixed sath any ocher incta}» u Ail at* 
irafted by the iuad Itune, except wbf n miyed with anti* 
moDy> which changes \u nnortf in that rtfpeit, 0 a» to 
itiidtr it it)o>|i|b|edf hHnfr 

' J>WCJV, 

Steel is notMH|[ i»oo sotoWtedi witn cu- 

bon. It ’t|j^ of eettMJuwtWt) | the i'o»' ^ 

prepared by beio^ bar^ ofa nteideraie thin,* 

nefe, that the cemOOtlng iftaiclef way penetrate them. Th^ 
materiaU whkti^ applied^ We il^ar^oal du(t» or *titat 
mixed with a fmSU <}aamity offiWt» fbd with Itoe Odni* 
Sion (alt ; foArtibiea with ibnte vegetable alhw; 1 tt^fe 
are put into velleU in the ufuat Wanner^ he ii!i,eemt^btai!iaa ; • 
(ird, they put In a quantity of the mixtuie in powder, o4«r 
this fome of the iron, then more of the mixture, and foon 
alternately, till the trelTei !h full, and the mouth of it ac. 
curately clofed t thus, if the (led i^madie in a eritcible^wo 
can (hut It up by inverting another crucible, and clodthl^ 
the joint perfeflfy, which is the moll compleat Winner of 
(hutting a crvcible ; the wholp is kept heated to a pretty 
bright red, and when taken out the irphi ia foood eORo 
verted into (led. ‘ ' 

DCCCV. 

The changes it has ondergonc are Itiefaidho 
leceive a fmall increafe of weighty it il aUodlldreAsiible, 

R 5 
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it can be broaght into a perfeil luiion, which iron m ii. 
<)irdiQar;r lough flaic it hardly capable Of. 1 1 is more dif- 
hcalt to fbrni under the hammer : it mud be heated to n 
moderate degree only, and managed more gradually ; lot 
With violent ftrokes, or nhen ftrongly heated, it is liable to 
Av ill pieces: thus the folgingoflleelts more difficult than 
the forging of iron : it is fomcwhat lels duAile; when a 
piece is broken acrodi the internal texture is dilTerent from 
that of iron ; a bar of iron hat a tough fnrface, or rather 
with fibres or pointed particles which are ^miaant { a 
forfaee of fteel has e number of Ihifatng plates, fo that it 
appears altogether of a granulated texture. 

noccyi, 

fittt its principal chaogU' ifi|ll^,bMvetted from iron in* 
to fieel, ii its very great hardont« the eery llrong cohe> 
fioiysf its parts, and the great degree tn which th’s can be 
increafed by the temper j la this refpffi, the foftefi fieel 
is far fujllrior to iron } and, in condquence of the great 
*hardoefsttcan,beioadetoaffiiine, andihe different de. 
greet of it> all kindt of tojls are made of ileel, which 
not only cut iron uith|afe,bttt fieel itfelfin itsfofteft fiate. 
To temper it they heat it to a pretty llrong red, and they 
know the proper degree by the looki and in that Date it 
is cooled » quickly at poffible, by plunging it into cold 
water $ it is then extremely hard, it will mark glafs like 
flint, and a file does not produce the fmallcft effe£i upon 
it. This is attended with a great degree of briaknefs, 
,the extteme ibardatlfs Wing attended with the total ab. 
fetltei of I'enibiliiy ; but the ^yorkmcn can diminith this 
ao^ communicate flexibility to any degree 
tyhk{f they pleafe, and by a very firrplk; and eifily ma« 

* naj|e<! pkieeii, they need only to beat i: again i and if this 



I 

MRTALS. 3^7 

i« done to <iie f^nte de^itee a> before It \va<> cbeigr 1, U ie 
perfeAIy foft again ; if t)iey want tb foftea it only to a 
moderate degree, they muft heat it left thad thfta, and (top 
the heating of it as foon as it i« brought to the doe di*' 
gree, by plungihg u into tvater again, and ibediifireut 
abatements on different occailons can be judged ofbv the 
colour appearing on the fu'face, produced by a thin film 
of oxydated matter, id, An orange yejlow, or golden 
colour, then ja^purplifit colour conges on* then this is lut« 
ceeded by n'l^j^e^'nlhith tn4; in a violet i if they heat it 
till it acquired Atiijt the Orhn^d j;oiour, ond then fuddeolr 
cool it again,U nrljl haye aequiimd a fmail degree of tough- 
nefs, with a greet degree of hardy/ f'. ihv grcaiell digiee 
which is requifite fifr injr^ to^* 

• DCCWlt. 

The fteel inffrpment* ufed in coining are temfle'ed to 
this degree] othOf bftf aments hre hardened nea^ ]o the 
fame degree at thfir points ; othery pfed for cumg iron 
are foftened more ] others made for Cutting wood are 
made to affume the blue colour, which is attended with 
fuch flexibility as to prevent the. edges, or points, from 
being eafily broken, 

DCCCVlir. 

With fefpeA to the qualities of fteel, they ere the fame 
in all kinds pf mixtures, only it is not fo eafily diflTotrfd, 
and it does ijpt ruft altogether fo fooa. It it mote fo. 
Able too, and one of the greateft impnOtemenW made of 
fteel it the fofion of it, by whkb allthepmfeofitare 
blended together and made more unifiarsfiandhtiy ^etero* 
geneous fubflances are thrown to thoVips la the form of 
R4 
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{boiiije. Th^ beft ((b niuclv v«iiued) U made in th>'> 
myt by melting {ijntbe of iieel tb^har. 

pccdrx. 

With fe|;{|l 4 to the ores of iron, and the manner in 
which h la ciltrafled, no inetil found more pleotifolly» 
bat tt haidiy occurs la its meullic form, or free from 
ndmiaturci in general, it is found in rhc ftute of a 
calx or ox/d $ anAit la very often latermiaed with a cer- 
tain proportion of f|t}|>bof, ’ ti , 

The mineral iwrbdgbt foiililfti'aw thlre^ Wiled Sro« otc, 
«lroa done, and bog ore, \ 

The iron art ii foohd ift tdlltlW thf Wes of other me. 
tals arc, and the appetrsoOffillnwjf Matons . fomitmesii 
has a riifiv colour, refdihhilng that 4 f Iron , lomtumcs it 
has a redoilh call ; ofteti fl » Into a kind of chryl* 
tailisstions, nhich are protuberant kWbs on the ontCde, 
and (hell coniilltog of dbret tending tt|| a common centre, 
ahd Oftenit is of a darkdoloar,rike poagiilated blood, and is 
called bemititiet or blOod flone { it confifts of an oxyd of 
iron with a fmall quantity of falphonc acid. 

iron Hone in Scotland is ejay* found in flrata with coat, 
but whu n contains a large quantity of lion, fo M to ren- 
tier the work'Hg of it profitable. Sometimes it hto little ap- 
Maraace of Iroo; but when burnt with a certain degree of 
lieat> it^eomes of a deep red, 

. DCCCXI. 

^bejh^ ffh U {tnochre.or oxyd, ofiron, andlsgeneralljr 
lbwi|A% fituatkms, and m fprings containing a fmall 
^atwi^ of 1*1)00) wkchi flowing over the grounds, depoflt 
form oibchref and, after a niteber of ages, it 
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ji^ovcs a rich mine of iron, and is extrafled from an ox/d of 
tbbSlind in many parta of the worlds 

Befides, it is found chryiUlIued in a nua^ber of dif* 
fereot forms^ prefervcd in the cabinet of the curiou* 
And the ores of mod other metals contain more or lefs iron^ 
as do alfo all the coloured clays and boles> the earths and 
precious ftoncs> as the granite, &€• 

DCCCXII. 

The afties^f vegei;ablcs contain iron, and the different 
pam of the blood, milk, f)c(h, have been 

found to contain a fmall quantity. When thefe iub* 
fiancee are kept red hot ij|ith inflammable matter, upon 
applying the magnet a number of particles fly to it. So 
there has been a difputtjfc^lfj^hetber the iron was prt* 
exiilent in thefe fobflnnces., produced d iiing th(* 
dcflrudion of thefe fubflances h]f heat ; but It al ound ; 
every where, and eaneahly imagine how it fhjulJ pafs 
into the compofltion of vegetables, and from thefe into 
anim tls* 

DCClXUI. 

But foflils of iron arc uidul on oilier accounts, as the 
afliv • rf d and>ellow ochiei, which are ufed as pigment. , 
fomc of them are of a fine red and ycUgw colour, and arc 
very durable. 

Red chalk is a Hnd of clay ccnubing p pioppr* 
tion of iron*. Then is a parii^ular l.Tnd of ipar found 1 1 
many parts of the vso-id, of a palt blue culonri to thit 
ficm its firft appfarance we ihould expeiJ^ copper in 
but it contains a Imall quaruiy of iron, U in ihfJ 
blue. 

Similai to this, in thehiid Bone called emer}, which 

r* _ ^ 
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affords the powder employed for grinding other ftoncs^ ii 

contained iron combined with the flinty earth. 

' DCCCXIV. 

The londffone is a noted ore of iron ; it is always found 
in veins; and it U alledged that it is only poiTcflfed of its 
magnetic qualities when near to the furface. In appear- 
nnee it does not differ from many of the pres of iron, and 
heated as an ore, it«affbrds a confiderable quantity of it. 

Though the ores of iron are thus plentiful, yet only the 
lichell of them are wrought ; if they contain too much ful- 
phur they cannot be wrought with advantage, thefulphur 
adhering ftrongly, and giving a bad quality to the iron ; 
and if there is much earth, tbb ore turns out fo infufible 
that it requires much fuel^ and the yield oi metal is too 
fmall to cumpenfate the expence. 

DCCCXV. 

It is ufual to roaff the ores of iron containing fulphur, 
or fulphuric acid, which are thus expelled, then they arc 
melted in a laige furnace, which is now made of a much 
larger fize than formerly, and a quantity of lime is added, 
in order to bnag the ore into fufion, and fome have fup. 
pofed that it attrafls a part of the fulphur, cfpeciany the 
€ommoh ore mcUeu in this country, called iron (lone, 
having much clay and fandy matter, it requires the ad- 
dition of lime. Some time ago it was thought neceflary 
to ufe the charcoal of wood, and for pure bar iron and 
cough iron it is neceffery ; but for calling, the iron can 
be obtjitircd by means of pit coal charred, which is much 
ch.cCI]f)er ; e’ f (be ore, it has not all the 

|oaltt!es of iron, but the external appearance and internal 
are different ; it is of a light blue, and when 
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broken, it is of «4an white, approaching to pO^Jfhed fi!- 
vasjhc frafture tsfffiootb, and of acrofs and uniform (ex- 
turc: it is not a folid mafs, but ooOfifts of a r umber of 
cbryAaniaatfons, which are branched and figured^ and 
which leave fmalt interftices, making it impoffible to give 
it a fine polifli The microfeope fiiews that it confifts of 
plates like thofe of the brittle metals, though not fo ob« 
vious. it is, likewife, very hard, yields little to the file 
or chiflfeli and has not the leafi matleabitity* or flexibility ; 
it readily breaks upon being bent, and it is liable to mcU 
by fudden heating or cooHngi and it is not fo liable to roll 
and diflblve as irou brought to its mofi flexible flate« 

meexvu 

Some kinds of cad iron are fofter to the file, and |nve a 
degree of toughnefs, but thefe are not the poreft ; they do 
not contain the greaceif; tjuantity of puie iion in there* 
fining furn'kce. The iron in this flate, is called pig iron ; 
it Is call into oblong bars, called pigs. It acquires the 
malleability and toughnefs of iron, by the operation called 
foTgii g. A confiderable quantity of it is heated on a hoi* 
lo' forge covered with charcoal of wood ; the heat is 
laifed till the iron is gradually melted, and it is kept in 
this heat, and the bellows blown upon it, fo as the wind is 
dircfled on the furface o( the metal ^ in this way a quan* 
tity of it is convened into droITy fcorix, which are ki out 
by a hole in the fide of the forge, and by the continuance 
of the opeyatioD the iron forms an irregular tavrruous 
and fpongy mafs, which is rubje£l:*'4 to the aflioiii Ol a 
'large and heavy hammtr wrought by a wKeri, which 
compaQs it into a thick fquare lump, the parts Of wldch 
are impcrfeftly united, but upon heating U again it bc» 
R 6 
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corner ioft, tough, and malleable, fo as to be drawn 04|,^ 
by t le adUoli of the hammer, into bars. In ih’u ftateic/is 
compofed of fibres*, When wc put it into any weak fol- 
vent whuh will atH more readily on the foloble parts, it 
appears manitcdly to be divided into fibres* 

DCCCXVII. 

With regatd to tht narore of the change it has under- 
gone, u lofes a quantity of droG, tnoftlv of an earthy na- 
ture, and it may tu^d^half its weight in this way, and Uke** 
wife its carbon and oygenanitiig are expelled, 'Ihusiron 
before this poftefies a quantity of earth and oxygen, and 
where the former predominates, it bears Tome iclem* 
blance to (led: the) are both hat'd and infi^xible they 
have the fame textuie, and agree a iutle in toloui, being 
both whiter t»in tough iron, and they are both liable 
to rail, if iLhI be (tmented by tiie (ame nuteruh, it 
comes to be overdurged, fo as to be like cafi iron, u is 
incapable of btin^r lotged^ onlefs it is expofed to the ac- 
tion of heat ^nd )ir, to (bfiip^te a part of Us cirbon and 
oxygen, it caano'" others ays be weidtd ; <jnd the pured 
kind c( call j’'on, irflted and foigtJ to a ceitain degree, 
becomes lieel ; n d wt «ifc lik< wile told, that ftcel is made 
in thh way m iomr pi u ts vf Germany, though u is not of 
fo equal a tc\lu«c. 

DC( oxviir. 

There is a finth^r t wnlcO throws light upon 

the fabjr^dl:, U is a f lo U ut,(,nhtd by Pl^ny, and loK 
lowed by the aniitnt*, to corv-u boa iuio flub They 
it into n.cped (ull lun, and k/^pt it ihtrc fome 
ti die, when It wii^s into lied; (o c ill iron con- 

laias fomething whuh convened u into iUcl. It conta.ns 
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l^bon or the principle of fteel* So Reaumeer tried if 
cementation had, the fame eiFeft on call iron, and 
he foun&‘hi^experiments to fucceed- When iron is ce- 
mented with bone afhcs, from the phofphorie acid it re- 
turns to the Hate of fofc iron, and is called c6!d (liort 
iron; call iron heated in the fame manner likewife ac- 
quires the fame qualities^ This is an art worthy of cul- 
tivation« that the iron in its brittle Hate may be caH into 
any mouldy and then by cementation be converted into 
tough iron, whereby the line and delicate parts would not 
be ?o liable to be taken oHr thb fmalleH accident ; and 
this might be brought intb praAice as an art. Thua a. 
proper cement will convert the external parts into, tough 
iron^ while the internal p^Vetain their fufibility ; lb that 
in this way, a cannon-ball might be reduced to the form 
of a iheil: this h an improvement in feme of the 
works made of this meta!^; that a, great part of the metal 
may run out, fo as to make them lighter and fave a part 
of the metal. We next proceed to confider copper. 

DCCCXIX. 


Copper^ 

The obvitms qu^itlea of this metal, are well known ; it 
is more dufliie and h^alleable than any of the metallic fub- 
, Hances yet deferibed, fo it is a more perfeft metal. It is next 
to iron in hardnefs and Hrength, not being foeafily inflam^ 
mable, and not Hriking lire with hard bodies. It is ufed 
in place bf iron for their hammers, $cc* in gun-lire works. 

has a palilh green colour, in conrequen^e of A^Sbn. It 
is obferved, that this metal does not bear to bib' 'melted, 
and it is dilHcultly caHfolid ; unlefs it is hCatil^ fironger, it 
forms a metal which has not a proper degree of cough- 
nefs ; and if it is over-lieated| a number of air holts is 
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*j()rodttccd ; fo, in caftmg cannon, it la neceflary to j(iA 
ether metals, a$is?<i^, or braft, to increafe its 
Aooiher particalat in the melting is, the gre/*t danger feU 
tending the api^roach of watery humidity, Ihc violt^t iex- 
plofion thereby occafioned, often totally deroolifbing th« 
works in which the metal is call. This is particularly 
owing to the great heat it acquires in its fuiion, and partly 
to the great quantity of heat it contains when heated to a 
great degree, in which it exceeds every other body. 
There are feme operations which require the copper to 
be reduced to fmall grains, or particles, which is done by 
pouring a quantity of water upon it in its melted (late, but 
they are obliged to take cve^y precaution to prevent the 
confequence of thefe explofiohS, A cavity is funk in the 
ground, over which is plated acpver, which is very ftrong, 
with thick bars, or phtes,of Call iron, and the copper is 
made to run into the water with a very fmall llream : it 
produces violent exploAonss which fhake the ground, and 
even fometimes burlls the apparatos in pieces* 

DCCCXX. 

When we calcine the metaU it is bed done in a heat in« 
ferior to its fufion. It is fooo covered 6ver with a dofty 
crud, which flics off its furface when bent. This kind of 
calcined matter is produced in confe^uence of its abforp- 
tion of bxygen, and it eaflly returns to malleable copper 
again. 

It ftrongly refills the injuries of the air atiid humidity. 
It a(%niresan pbfeorely gloffy ikin, or oxyd, which dc« 
it Bkt a varnifli. 

The faline fubflances aft upon it with great facility, the 
iiihpie ones diffoive ir, and the more weak corr^e it. 
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'he fulphuric add requires the affiftance of heat* and 
to Urong) which oxygenates and difTolves it* 

formingalblil^ion of a pleafant blue colour* and this being 
evaporated* very eafily affords chryftals of a pleafant and 
tranfparent blue colour when frefh* and are known under 
thO name of blue vitriol* or fulphate of copper. The man« 
ner of manufafturing this is not by uniting pure vitriolic 
acid to copper* except in particular cafes* when it is done 
wjth a different view* as in fome places where large quan* 
titles are manufa£lured in thin plates* which are gilded ; 
thefe are diffblved again into fulph uric acid* in order to fe* 
piarate the gold. But the common manner of obtaining it 
is from the copper of pyrites. 

DCCCXXI. 

The aflion of the ^nitric acid is in no way particular ; it 
diffblves it as ufual* which is experienced by the difen* 
gagement of much nitrous gas* and the folution turns out 
of much the fame colour as th^t by the falplturic acid* a 
very fine blue and green colodr being produced* according 
to the Arength of the acid. By evaporation it may be re* 
duced to the form of chryftals* being nitrate of copper, 
but they are ftrongty deiiquiefeent* The action of this fait 
is peculiar upon tin. 

Dcecxxii. 

The muriatic acid ads only upon it* boiling and con- 
centrated ; it produces a green colour* of a different tingV, 
fometimes a pleafant graft colour* fometimes a darker co« 
lour* like that of fading vegetables* according to the cottif 
centration of the acid* or the muriatic acid may be onired 
to copper by the medium of muriated mvrehry* forming a 
dry fubftance which melts with a gentle heat* like the 
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plumbum corneum* and melts like tpfm* The compand 
is vdatile, and the flame of a candle gfcen^'^his 
is obferved in many of the preparations ojWopper ; for 
. ^ven tb)^ ti6pp!^ir reduced to fine filings, and thrown into 
the^ filing fire« tinges the flame of a blue or greeni 
colottr«\\ 

' DQCCXXllI. 

!: V' When copper is diflblvcd by the acetic acid, it gives a 
green of a different tinge ; the folution being evaporated^ 
affords chryflals of a dark green cpjipur, which give a pow* 
der of a bright and pleafaat green* Tbefe ate known to the 
painters, under the name ofdiftilled verdigreafe, or cupri- 
cijiinacjetamm, but imprpperly.i*the rcafon is, that they are 
produced by diilllled vinegar^jm which copper is diflblved. 
To dathis, we mull; not only apply it in its metallic ilate, but 
we muft take it in the form pf a or oxyd, produced by 

means of the vegetable acid itfelf. This is known by the 
name pf verdigreafe j; it iispf a pale bluifli green colour, it 
19 prepared in large quantity from the hufles of the grape ; 
aftpr the juice is fqueezed out there remains a ferment- 
able matter, capable of acquiring acidity ; this is put into 
earthen^pots in alternate layers with plates of copper ; and 
tbefe are arranged in rows on a dubghH ^^^^ 
by which the fermentation b raifed; and ani acetic acid 
produced, which ruftsoroxydatesthe copperyand the plates 
being bent, the ruft or oxyd is flrock off, brings vefdi- 
greafe* This is diflblved eafily in difiilled .vitiegar, tin- 
; ging it >of,f colour, like that produced by the 

and from that folution the chryflals, palled 
vtidigreafe, are obtained, 

S 
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DCCCXXIV. 

1 hc?ih^^b'matlon$of copp«r with atidl^ can all be dc- 
com|)Qfed ^ with the futpharic acid can be decom-* 
pounded by muM of hcat« though with d}|&cult)r> !t re 
iluiring a violent heat. The compound with the nitric 
Jtcid In mou* caCly decorapounded ; that with the muri* 
4 tic acid mote diHi^uhly, as it adheres to the copper and 
voUiili4es i p»rt. The moll e iCly dccofnponftiled U that 
with the vegctdhlo acid, which reUiufc it fo illghtlyi th)|t 
heat alone will totidly expel it ; and in this way we have, 
an opportunity of rediiting the vegetable acid to 5t?> 
cll degree of ftrength, we can bting it into a dry form, 
we can evaporate the wholu of the water by applying heat, 
and raihng the acid in vapour, the copper rdmains be** 
lurid, not retaining ic fo ftrongly as to occafion it$ 
being e^polcd to a red heat, as when ic is combined with 
a hxed nlkali in the fal diurecicus. See, which retains the 
acid till the heat totally deflt'oj^a it, but wuh the coppor 
the acid is feparated fooncr* nod we have it in the gieateft 
degree of lliength, and it is called concentrated fpiric Of 
vfirdigreafe. 

licccxxv. ’ 

BeHdes the of heat in decompounding thefe com* 
binations of copper vsith acids, we can take the afliflance 
of additions ; we can add fuhihnccs having a ftrongcr at- 
troi^ion for the acid, as the alkalies and abforbent earths. 
All of « thefe occafton a precipitation of the copper; the 
abforbeni earths precipitate it in the form of a powder of 
a light and plfalnnr blue, a portion of it bet4^g depofited 
in the earthy panichs. It is nfed by the piMUters under 
the name of verditme. 
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DCCCXXVl ^ 

The aU(8lie$ pfecipiutc it like but the 

quantity of (he alkali bfi^g incteefed'^e copper it 
fC-tlt/Tolved, and produces a rich and beautiful blue. 

'I he moft remarkable precipitation and re-didblntion is 
Ly the ammoniac. The blue produced is fo extremely 
neb, that a very ntinute quantity of copper becomes vi^ 
fible in a large quantity of water. It is faid thatri'e pait 
of a grail) ot copper will be ea% detefled in a pint of 
Mratcr. 

DCCCXXVJr. 

The colour produced by the comblnetioo of the ant' 
monia with the metal can be again dcAroyed, and re- 
produced ; and byaddinganacMatid alkali altcinatcly, the 
colour appears and difapprars as often as we plcafe. So 
the deep coloured rich blue folnUon is a compound of 
the ammonia with copper^ and it is only when the 
aAtmooia prerails th*t the deep blue folution is pro* 
dttced* 

Dcccxxvnr. 

There is a preparation in the (hops called aqua fapphn* 
rina, which is made by putting into a brafs mortar fome 
lime water with a little muriat of ammonia about 24 
hour;, the Kme water decompounds the muriat of amme* 
nia, and the ammonia afilng on the copper, the folution 
acquires a light blue colour. 

DCCCXXIX, 

There Is at prefent made ufe of in medicine a compound' 
of copper with ammonia in this way, which it thought 
to fiiAYe virtue in the cure of the epilepfy. It it prepared 
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blu^i vitii J the proccfs recommended is, to pre- 
pifc itj^^iroai this diflTolved in wnter and filtrated; to 
this adJNi^ quantity of ammonia, fufficiettt for pre- 
cipitating the copper and afterwards redtfi[olving it* 
Winn the ammonia is added to the filtrated folution. 
It e/Fcrvefccs, and precipitates the Copper fo copiotlilly^vtbat 
the mixture becomes quite thick atfird; but repeating the 
addition of volatile alkalii we gradually faturate the whole, 
and rediflblve the copper ; in doing which we mull taku 
care to agitate the liquor, and to obferve if any oxyd io 
the form of white particles remains undiffolvcd* There * 
is no danger in adding too mnchi the following part of the 
proccfs will dilTipate this : what remains to be done When.* 
the copper is completely difiTolved is, tb pour the liquor 
Into a china plate, and ifet it before the fire, or in a faitii 
heat, not much above chat of the human body* k foots 
evaporatei, fo as to leave a cruft of faline matter, contain^ 
ing the two compounds of ammonia, with fulphurlq 
acid, and the alkali with the oxyd of copper. It U thie 
latter compound which is efficacious, the other neitbev 
does good nor harm ; but as the efficacy of the preparation 
depends on the combination of the copper with the am« 
monia, the moft gentle degree of heat muft be ufed« 
otherwife the ammonia is fep*iratcd from the oxyd of the 
copper, and it is proper to Icrape it together, to grind it 
to a powder, and clofe it up in a vial, when it forms a pow* 
der of a deep blue colour. 

It U iikewife obtained in a folid form by mixing J partt 
of carbonate of ammonia with z of fulphatc or coppey* 
ThU forms a compound, known by the oame Of the 
moniated fulphate of copper. 
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with tbenti withoot deftroying their dufUIUy ; a fmatl 
qaanuty<<t(k gives them more firmners ahd Mr^nefs for 
the formetio^M different veffelt* 

PCCCXXXIII. 

Theeeletion of lead to copper is partieular ; It domnot 
unite witH tile copper onlefs it is very hot ; lielefs it Is 
bi ought to its boiling heat, when it fcorifies* then the 
copper unites with tt with rapidity, but alloived to coo], by 
the time the lead congeals the copper feparates, and again 
ehrydalliaes into a number of fibres, while the lead cools 
into a number of little particles throughout the mafs, but 
decs not intimately combine with it. We fee the lead and 
copper feparate from one another. In confequeDce ofthis, 
lead is tcadily fepatated from copper, if the mafs is heated 
in iuch a filnation that any melted matter may flow from 
It, ai by placing it on an inclined plane in a certiin de* 
grcc of best, the lead Iweats out of the pores of thn cop* 
per, the copp' r remaining in a fpongy mafs ; fo U is ufed 
to feparate folphur from copper, which it does moil ef* 
feftually. It is frparated from the other metals by many 
diffeient pi oceffes, according to the nature of the me-' 
tal. 

Dcccxxxrv. 

The ores of this meul are met with in all parts of the 
woild ; but the moft remarbable are found in Sweden, 
tlongary, and Ttenfylvania. Such an ore may be khowo 
l*y ^ gteeo or bluilh colour about it. Specks are per* 
ceivaUe in the furfounding ftones, or on the furfitee there 
is a green powder like verdigreafe diflip*i)«^ frpm it, If 
there is any doubt, it is eafily known, by ptiulpg a fmall 
quantity into a veffeL and dropping into it (bme drops of 
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Ailiinoititf imtiadiitety it iil and pdodnces tlir 

4eep and risli Ube tiokwn Th«r« ait ochrci 

wfciic)i 4Mi«a their origin from iron, thkinM sot thus 
diflhivodt Tno copper rofflctimei ocean in the vein* in 
tu isetniKc 4ate; and It it the firft of the tnctalt which 
It ths^ found by nature. Tta> antifflomy, and erco inM« 
occur in their ffictaltic ftate, but exceedingly rare ; but cop. 
pet i« thut found 'frequently intermixed with the ftony 
atattert of the rein, and fuch Hones are of a reddilh cO' 
lour from the fmail pardcietof copper, the copper unking 
into exceedingly Sne Hlamenti, much finer than hairs, A 
panicttlar kind of copper is found in moors and bogr, 
formed by the depofidon of that metal, or vegetable in- 
flammable fubftances, which thefe bogs contain, and this i s 
alfo in its metallic Hate, but it is much more frequently 
found in the Hate of an ore combined with fulphur, and 
generally with fome arfenie, and it it felJom free ftom 
bodi thefe fttbflances, and alfo from a pottion of iron. 

DCCCXXJfV. 

The OKI miy be arranged into three divifions. i((, 
A pretty pare oxyd of the metal united with a fmall qoan. 
tity of ft Iphor, arfenie, or iron. This appear, in diflercnt 
Awdes of green or blue, fometimes of a eery deep blue, 

^ and forming a fort of chryfUl, which is called the minera 
Cotpri eitiea i they give the of meroi vitrea to the riche# 
(Mils ef metsit t fometimes it it of a green colour, like 
veid%Tnnfe, called minera viridU. It is gcnefhiiy mlar. 
id^niiid (to ofe the common term) by combination with 
oHeidCi) which melts with it in this flate ip dif. 
Ireani dC|(f<aM of purity j when there is bat little irOn it 
a flrey copper ore of a dark colonri duller than 
fothedme* it it porpUfo When it it freflt 
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broken mtfrrpeitd nith and a flinty iMttnr> called the 
minera f upri lacurja. 

DCCCXXXVI. 

Another kind of It^ which is more conimoai (and from 
its plenty is highly valued,) is the copper pyrites ; it con- 
tains dKue iron than copper, but the copper is Valuable, 
and fo it is wrought on account of iho copper, Here it is 
combined chiefly with fulphur, and a Urge proportion of 
iron. This kind of pyrites is eafliy diftinguiihable from 
what is commonly called the iron or fulphur pyrites, 
which contains norhiog elfe than fulphur and iron. The 
iron pyrites are very bard, io as to flnke fire mth fleet, 
but the copper pyrites are never fo hard as this, the point 
of a knife makes no impreflion upon them; befldes the colour 
is different, the copper pyrites is more yellow, approach- 
ing to that of gold, and the fraftnres of it have the dif- 
ferent (hades of the rainbow colours upon them. In fome 
parts of England there are great quantities occurring, 
chryflallized on the fnrface of fpars, which make a flitning 
appearance j the mctalHc matter is attended with a tinge 
of the rainbow ctdours. 

Dcccxxxvn. 

With regard to the extraAion of copper from thefe 
ores. When it it in its metallic flate it n^t only be re- 
fined, the fnlpburor iron reqidret to befeparated 1^ melt- 
ing it in e hollow forge, in which the beat is raifed by 
fuel on tke fnrfhce of the metal, the air thus promoting the 
fcorificadott of the more deftrufiUUe parts ; fo die iron and 
aribnici as being more deflrni^ble and vtdntite, are fhori- 
fled and taken off to afide, till the copper is «t tOafl fof- 
ficicntly rOdned. This operadon iti prafiiled more foe- 
•ekfttlly, if t qitwntity of lead be addiM, which ^roaiotes 
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the fcarific&timi thjeff more oxydeble fubdances^ and 
the coppelrpore and fine* It U tmei thai^eo lead 
i$ employed* a part of the copper is f^rified/lw having 
great power in promoting the oxydatiot^ of other metals s 
but it ha^ little of this efTeft upon copper. In Swedeoi 
where large quantittes are manafa£tured» they have a par* 
ticular manner in taking it out of the furnace* The ftfr* 
itare is conical, contracting in the bottom, and is lined 
with a lute of charcoal dull and clay, when the copper is 
refined, which they know by dipping into it the point of 
an iron rod, to which the copper adheres, they then clear 
away the Fuel and konhed matter, and begin to t ike out 
the metal ; hut the quantity is very grest, it would re* 
quire a long time to cool of itfelf, (and it wo* Id be irn- 
poflible to take it out of th**^ furn tee,} io tliry pour a fmaJl 
llream of water upon the forface, which flows round the 
meul without touching it, as mercury upon wood ; for the 
Winter being warmed before, the great heat of the met d 
converts it into vapour, fo that tbert^ is always a vapour 
ijjiterpofed, which prevents them fn)m comm;; into con* 
but the water evaporates fifiiii ind occakins a ct n* 
fiimption of the heat of the edpper^ and a ci oft ofit is har 
dened, which is railed up by means of an iron l^ver, and 
removed, a fjrefti furface being congealed in the fame man* 
ner immediitely after, and this is repeated till the whoU 
tnafs is taken out* Thtfe crufts are hid on the floor one 
oyer another ; they become gradually narrower, forming a 

S amid, or cone ; when taken oat in this manner, it n 
ed rofe copper, h<iving a bright and rainbotV'cotour on 
infidOf and a rcughntfs (making it bear 41 refem* 
Iblahce to a rofe expanded,) and the copper in that ftate is 
lyekontd extremely fine. 
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li the copper u found in theilaieor«ino.v}d» the open.* 
tion u very fiftiple. It i$ reduced to its metallic foim* 
and the copper obtained hy refinement: but \vbcre it i« 
combined with fulphur and arhntc it coils trouble and re*, 
peated operations^ (thefe fubllanccs adhering ilrongly, as 
does aifo a quantity of iron, which feldom fails tO be prfl 
fent.) '1 hefe cr^ > arc treated by repeated roaflings and 
fufion ; every lime a quantity of the fulphur and arfenic 
evapoutes, and the iron is fcotih.d. The it on, without 
the prclcncc of thefe, would, be difficultly ieparated, but* 
the fiilphrr and arffpic favour tlu oxydation of the iion, 
fo that it can Ic converted into fcori.vs W'hile the copper ii 
net lo fubjtdl to this fcorification ; lo thcle volatile fub-^ 
\anc(’3 au*gra<ludly diifipated, and at lall the copper turns 
< jt jnuc, but it is never fo pure a'» when a quantity of 
I a 1 IS mivcJ, < r added to it> in Older to promote its refine- 
111 lu. 1 tu'r.‘ are feme of the ores which are fo \ ciy im- 
puie, that h i‘ haidiy pOffibM to it even by watet 

in the w i\ of folution, ^ f 

DCCCXXXIX. 

Mangancfe is a metal of a grey white colour, foon de- 
i ompoftd by expoiurc to the air, by which its furface be** 
comes oxydued. It \i very generally difFufed both in the 
eaith in various foimr, a^. alfo in the alhes of difFerc4 
vegetable produiSls* ' 

TbS* native oxyd h its moil abundant ore, and from ita 
diftcrenc degrees of oxydation, it varies in colour, texture^ 
and form : but it has commonly an earthy texture, and 
generally a brownifh or bluiih black colour* 
l%s oxyd is difficultly reduced to the mctalUc date, 
VoL.IIt, S 
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an4 it can hardly {be (btii\icd but In fmaUlI.butef, which, 
bn eipofuie tu the air, !ofi their colour, and fill at It ll 
into a black powder. '1 his is the confb<]aent.e of oxydat on, 
niu) It is very quickly cfkfled i n them with the afiiRance 
cf heat, though at a luw cemperature, 

^ Twoprincipil Tpecies of o yd of manginefc are found, 
the white and the bUsL. 'Jkt former is the ox}d in 
ftcids precipitated by alkalies, the lattrr the fame oxyd 
eapoftd farther to the aflion ot htsr, and intermedtate 
l^radations are occifionaliy produced. 

The former of fbefe pofTeflei the lirongell attraftm to 
oxygen of any metal whatever, but the increaftd qusn« 
city in the latter is feparated by the temperature of igni- 
tion. 

Thefe two oxyds atfo cle iily prove that foiability in acids 
ohiy takes place in a certain degree Of ovydation. 'I hus 
tkh white otyd is folnble in ail auds, while the black n- 
mains undiEblred in the litlphuiic and n.tric a^ids, nnlefs 
pti inflammable oiatterit ad^d to remove part of its oxy- 
gen, but it diflbldtlP nitrous and fulphuicous, a con- 
fttmatioii of the fa<fli but it combints readily mih 
tbemuriatie acid, and oxygenated muriatic acid is formed. 

DCCCXL. 

The fulj^atof manganefe is foluble in water, and chryf- 
' tallhtable. The nitrat and murut remain always fofi and 
( ^oTiqhtcfcent ; they are decompofed by the alkalies, and a 
‘j-ltMtoJlW'rfp'Wtion enfues. The fixed alkalie* elmbine 
the blaeh oxyd , 1 his combination is ifbrmed by ex- 
fmliAg it to a flrong heat in a proportion of one part to 
pi^the (hit. The compound diflblved in water eatlqi 
colour, and turns from green to purple, and then to 
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rftl, and the ladiitiilod of niuic acid renders ftcolout'efs , fo 
it is ternted cbameleoni or alhaliau ov^d, 

Mangner(£ ie fnlmpable of comhini > properly h i.h fal< 
phor, though eigh^ j^rts of oxyd with three of futpHur 
iorhi a naft of i^.,greer'lh yellow colour. It comhtnus 
with phOfphorus, forming a white mctill'c compound. It 
polTelSes hkewife an attrjAion to carbon. Its combiiia* 
tH)ns with the other metals are at prefent little known. Its 
ftrsngell attraflion feems to iron. 

The oxyd unites by fufton with the earths and thus* fiom 
its bfe in glafs.making, termed glafi-ma leers’ foap, In a 
large quantity it gires e violet colour to gUf> t in fraatt 
quantities, if ufed to glafa difcolonred, by coally particles 
on iron it renders it coloUrlefs. It gives the black glazing 
to pottery waie. 

PCCCXLI. 

This metal in extra^ing it Aefip its wes is commonly 
procured 111 the Hate of a white Qty|'« is diilinguiflied 
from every other mtttfll by ittl^hil'ty, tod whenhestetT 
with the a*, efs of mnibfpherie'air iiiseafily oxydaced. 
tn the tcmpcraiuie o( Ignition it burns with a^blue Rame, 
and emits an albacfons tmtU. This o\y<l has a liiarp 
enufik taflu, is iotuble in water, and in boding water its 
folution, on cooling, afTords chryibls; by farther oxydi- 
tihn It th eompletely acldid 1 . 

The v?hit« aifctiic of »ommetce, or imperfefl oxyd, if ’ 
hardly di%tved by uid. Nitric acid by ii> 

camihmlieaHanofoxygt n unduies it; the •'itratd iitchrsc' 
f jre^ hatd'y tti be obtained, 'I'lie muruiK. avtd diilblvts 
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k with facility, and two varieties of comtiinations with thic 
acid arc formed, differing in their degrees of 9 xydation, 

Oxygenated, muriate of arfenic is 'concrete of a fofi 
.confidence, and is decompofed by water. 

Oxyd of arfenic combines with the fixed alkalies, and 
, ,alfo their folotions in an increafed temperature ; this fatu- 
. ntion is thick, tenacious, and emits fumes of arfeniated 
,, hydrogen. Ammonia and lime water alfo diffoive a part 
of t^ oxyd. 

Acid of arfenic is attained by thediftillation of white bxyd 
in nitric acid, the refidue remaining on the difeharge the 
initrous gas, is the acid iiiu concrete form. It is foluHe, 
in twice its weight of water diliqaiefccs, and ftiews the tell 
of an acid by reddening turhfolc, and has a cauftic tafle. 

, The acid combines with the alkalies, and forms, by folu. 

. ,tIon and evaporation, fomefafts which are little known. 

:3^ffccjkui 

y/hh regard to their vitrification is 

, haft^ned by it j uf^ol compound, or ad-- 

, dition to, glafs, thp gpreaWft .cottf^mptiDn of it being in this 
■r way. It is a common;]pcaw? tp plunge a piece of ittled 
40 the end of an iron rod, to the bottom of the pot, which 
quickens its refinement and ,c;IarifidtSon, the >lkali which 
‘ the glafs contains fixes tM' irWhk, which diffufing itfelf 
thrci^ugh the glafs, incrcafes the. tcauuy of its fafioit, but 
. jbp glafs then made foon tarniihes,- . 

, 1^' -With the inflammable fubllances it unites wit^jlplur m* 
J tiO; slj^^jtouad, or fulphuret, that is more fufible than the 
’ arfenio, ^ad that in proportion to the quanitty, 

. ^ compounds can malted eafiJf ihxoM per- 

and the colour yarics adding to the pW^por- 
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tion of {ulphur* When a fmall quantity offulphur h com- „ 
bined the colour i$ yellow, and it forms orpinieot ; and 
when the propprtioti of fnlphur is large, it is of a deep red 
colour, and forms a, powder which is called red atfenic, or 
realgar. 

The poifbnous quality of the rufenic is very in'ich' 
nbated ih this compound, as is the cufc with other mi- 
r rral fubftanecs that have a great power over tile human 
body, as antimony ami mercury ; they may be feparated 
by ^^ding a fmall proportion of alkaline fah, an4 fub* 
liiyiithg the mixture, 

/Phofphorus combines' vvttb arfr me, and forms a rnm- 
pound of a bUck coloiir’ab4' ffletlllic lullrc, oxydated by 
the air. ' 

DCCQXLlir. 

The relation of arfenioiti^ the metals remains to be epn* 
fidcred ; it unites « applied in the vyay ' 

of cemencaiion mixed witlreh^^ai duft, or black 
■ the metal is beat bpjs . int^rfperfcd with this 
mixture in a crucibiei is 

them z white colbu^ iand ^^r'ucle ; no mix* 

^re of this kind nfefutv excl^pt that of 

copper^. It comm^tsicatea fqmie degree of a white colour 
to it, fo that apprba^hes to '4^yer, and it is cal]ie4 Prencii 
plate, but is auehded witka yeUowiih caft; this, However^, 
does dbt'appear in candle-light, 

y^ifjb’^ard to fhe origin of arfenic, it is found pure in a 
gre|^yoiyd(fer, or contradled into a folid fubftance, but pui^e 

though in the{liteofcbmbif- 
na^^/ibere is plenty of it. It abounds in great izianr 
of the bret of lead| and in a compound of iron called 

S3 , ' 



J 90 METALS. 

white pvrite'', havipg a whiter cttlour than the pyrite® ot 
won and fulphtir ; when thefe are firucki they give oi»t 
*D odouf relembling that of garlic ; but the ore contdioing 
It in the gieateft quantiy is the cobalr. 

We meet witti native compounds of aHenic with ful. 
phor : they relemble the artificial compounds, only they 
art of a foiuttd leaturc , p! iced between the eye and the 
light they afp>.aT trauiparent lilit the artificial compound, 
andafiumetne fame appeaiance v^hen mrlttd. 

DCCCXLIV. 

Tlie greateR part of the irfenitt found in the fliops* Or 
made ufe of in arts, Is pbutOhdl from the ore of cobalt, 
the oryd of which tiogea gliit of )t deep rich bine colour, 
h it employed for the deeofatioA of ehtoa and other 
earthen ware. The arfenic In this ore is in its metallic 
ftaie» and evaporates freely when red hot ; the cobalt is 
hteted in a large furneodf ^ iMi form'of an oven t at one 
vmd there is a place for a ^re, and in the other a vent 
drawn off in the fotu of I ghlHtry* ihrough which the 
finoke and lleain^ yfiih t Ibng way before they are a!* 
lowed to cfcape, and the’ Cbndchhbie matter it allowed to 
eondenfb, workmen are pnt in to ovdieft it, and the matter 
ii found to* be arfenic, the metallic part Of the matter re* 
maning fixed on the fioor of the fufilicej but it contain! 
» Conjidertble quantity of fttlphur front the pytitci and 
Other fltlphuieous minerals. ^ ^ 

* To purify it from the iuiphor it is treated in that fray 
of f«blimat)on/when it fubhmes in its ordinary fbrm. 

Such is the hillory of this mineral, which b«ft dyfiffne* 
(H* name of a poifon of any fubftasen wo have expe* 
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rieiKt of, M, in the fnalleli dofe, it bat been found to 
produce huitiul efieAs. 

DCCCXLV. 

I'lie Ilady of the phyfician is more direfted to the 
means of remedying the bad rfTe/h produced by it occi« 
fiunally, und to the detefiion of ci imes that are committed 
by means of it, than to any other points. The means of 
pieveniing the bad cii..£ts confilf in the fudJen evacaa«> 
lion of the arfenic, by a vomit given immediatety, and 
nUey that a purge, and we mitigate the mifthief it occa« 
fioni by giving a great riuantity of diluent and bland fub* 
Aances, as milk, oil, and the like. 

With retpeit to the meaai of detcAing and difeovenng 
It, our attention is commonly direfled to fome fobftance 
fufpefted of being atfenk, fome remains of which are pre* 
Tented to us, or to thae^amiiaetUw of the dead body. In 
examining a fappoiitd it is eafy to do 

it certainly ; we nee^ ^hly kittle of it on a red.hot 
iron ; if it evaporatm; ddth red fbi|ess or^ when mixed with 
two parts of dtattMl dud;, if it {fVijWiykiea in the fame 
manner and didufe aMiietMiilPigl^itU ofgatlic, it is tbra 
arfenical. 

DCCCXLVL 

JkG^yddram 

Is a jibmLmeta!, of # metallic inftre or appeararro 
^l^^nmbago. Its only ore is a na'ive folphurer, of 
a lijlitt |rjRjt colour, fmootb and unftuous on us furfacf, 
mlid cf a toft laminated texture, foiling the fingers. Jt it 
difficult to reduce it to a metallic fiate. Bailed in the 
. S4 
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fire 10 a ftrung (ulphuuous a> 

from it, and jn oxyd 

This nictal is capablt of ond tgoing (uydaiion in A Ui 
diffeient degrets, The nrii Jtgice foiipj> a LAiu- 
the ne\t» a blue ; the th^rd, a grcuu ; and ilie fouulii a 
concrete acid of a yillov*)ih tthito colour. In thefe dif- 
ferent itates it poiredcs but a weak, attraflion for oxygen ^ 
and it is, tljcrciore.wdeoxydated by hydrogen, and by di 
gtlting it with any of thp meub. 

Tbe molybdic acid melti and is decompoftd by htnt; 
is foluble in about 750 times iu weight of \vaUr> and in 
the /uJphuric or muriutic acids. By its cotnblnaiirn with 
thealhxUes and rsiths variuu;^ moiybdetsare formed which 
have not been yet cxm'mi* I'he fame may be faid of 
iu combinations with a number of the metala. 

DCCCXI^VU. 

Thti hu beep obtftbe4» In a B«t«Uic form* from tbe 
minerel named or {tond^roqt earth, and alfo 

from wolfram ; fo^thet bptb oreiof one metal. 

% * 

• ■ tDCCCXLVlIf. 

The metallic oxyd h obtiined by digrfVing the mN 
neral la fine powder, in three jp»ite of nitric acid, when a 
yellow powder is depofited ; or from vvolfram, by boiling 
tbe mineral with muriatic acid. In both cafes a yellow 
powder is procured, which is again reduced tO i^e m^-> 
talllc {late, fptmed into a paile with til and charcoal, by 
expofing it to <in intenfe heat. The metel it of a 'greyilv 
colour, hard »ud brittie. 
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DCCCXLIX. 

The yellow powder is taftclefs, and inlblublc in w,Uei. 

Jt combines with thei alkilies and feveral of the earih? • 
but has lefs the charadler of an acid than of a metallic 
O'fyd. Neither the oxyd nor the mcul have been ap 
piicd to any ufe ; but the former has been prepared as a 
bafts for pigments, fince it foims peimanent colouis with 
many vc^/table iubftances. 

DCCCL. 

7 ituh.am. 

This is a newly difeovered tneiiL U cxKls, in oxyd, 
in a greyilh black fand found in Cornwall, under the 
name of manachanite, and in the oic named ticanit and 
red Ichoil, This OKyd is of a red colon ; and by heating 
it with inflammable fubflances, it acquit cs a y^^Ilow oi 
blue. It ts very hard and infoiihle ; it is foluble with 
heat In the diluted mineral acidly a (Voiding gelatinous 
folutlons that yield cryQals by fpontancous evaporation, 
and are decompofed by the alkalier. Pruiliat of potafh ^ 
givei a green precipitate, and the gallic acid a brownifh * 
red. Jt uritei with pone of the gl^ler metah but iron. It 
U alfo hardly reducible to a methtlic (late, 

DCCClll. 

Vranium* 

This metal eaifls in the miSfBral named pech blende, 
combined with fulphur and iron, in chalcoiiihc united 
with carbonic •acid, and in oranitic ochre mixed with 
oxyd of iron. 

DCCCI4L 

The oxyd of this metal is of a lemon yellow ct^loar^ 

ss 



infufible by beat« but cban||^1i if ignition to a brownifti 
gtey. When mixed with carbonaceoot matter, and urged 
ly heat, metallic globulca are formed which are of a 
flee] giey, with little loftre. By beat it alTords a yellow 
o\yd. ^ 

The nitric acid oxydates and dilTolvet it. 

The other acids combine with it, and form neutrsd falts, 
which cryllallize, its oxyd combines with the alkalies, 
and by fufia*) it may be combined with the earths. 

Both the metal and oxyd combine with fulphur. 

DCCCLIII, 

, ^tUuHvm 

Exifts inTeveral ores of gold. Its colour is white or 
grcyifh, with a conftderable fliare of lultre. Its texture 
is laminated and brittle. It is one of the mod fufible 
metals, and is eafily volatjUaed. !t becomes oxydated 
by much heat, and burns with a. blue flame. 

DCCCtIV. 

The oxyd of tellttrium is wbtto, tarns yellow with 
heat, and it is not eafil|r redacod by heating it with ia« 
flammables. '• 

DCCCLV. 

T^lttriam is oxydated and difiblvad by the nitric and 
aitro moriatic acids, and the fittmated folotioa of the lat> 
ter is decompofed by water. The fnlphurie acid ISlcewife 
diflblves this metal, and communicates to it a flne red 
«oI»hr. . ' 

The alkalies throar down a white oxyd from its fol«- 
lions, it is alfo precipitated by iron, mag, tin, anl an* 
fURony. itnnitesw»hfever>lofUk|aetaIt. 
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DCCCLVI. 

Chtcme, 

TbU metal U found in a fpecies of lead ore« and it il 
named from its communicating brilliant Colours to us 
combinations* The oxyd of this metal is the colouring 
matter of the emerald* 

DCCCLVll. 

The acid of chrome is of a ruby colour, in pn(- 
mauc cr}ilals foluble in uitli a iharp metallic 

tafte* It combines i\ith the alkalies, and fairs are formed 
of a golden }t]low cblour^ and u unites wuh the rent 
metils, foiming compounds diflingmfhtd by thtir Iplen- 
doui ol c >lour. Fufed with phofphoric acid, oi borat of 
ioJa, globule:» aie obtained of an emerald grten colour* 

DCCC^iVJUL 

M urMic acid a£ls on it dioE pov/erfolly * \\ hen heated 
with It, o ygenated acid is formed, and the 

folution ailunic# a deep greed colour, from the oaydatiom 
of the nicial. 

1 he luuic acid oxydates it bdt Iparingty* 

PCCCUJf- 

We have now exatd^ned all the principal metaU but 
thofe commonly kuowii as the moft noble and perfcftt 
which poffefs In a more etkiinenc d'^giee thefe quihtict 
by vtldch the menl$ in general are dilhnguiftied from the 
other claltcs. They are m >ie pti ai*d unchjnge ibh » 
*4 filling pot only the adlion of the air, but loaic of the 
tti fi powexful agents* 

DCCCLY. 

The qualities by wWch goM and hlvcr ar^, dKU^guifli-*d 
b 6 
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from the other metalsi ate, Their amazing dgftility 
and malleability in experiments made on filver» (l\cvv that 
a iingle grain can be drawn out into wire three yard:> in 
length, and this can be further beat out an inch broad. 
The cxtenfibility of gold is flill more aftonifliing, as wc 
can learn from the art of gilding and of making gold 
j^lace, where the furface ol filver wire is covered with a 
Wn film of gold : thus four ounces of filver has its fur- 
face covered with one ounce, about half the bulk of one 
ounce of filver; it is then diawn our to fuch a degicc 
that twoy^ids of ic weigh only one grain, which Is made 
to pafs ihiough two ftcel cylitideis; it fqucf zes into a 
flat part, and rolled on a ftlk thready Which is made to 
tuin round with great vclocifiy^til} t^le whole is covered 
wuh it/ Daring all this timi^ the gold ftictchc^ out, fo 
as to cover all the furface ; and even when viewed with 
the microfeope, it is all p tee covered with gold. Cal- 
culatians fliew that ths) (hiekneft of fuch a film of gold 
is not above the fpnt^r tbon&hdth part of an inch. 

^ the proportion of gold Ittd ^on wiiich is barely 
^f^ifncieoc for covering its farface^ U moch Icfs than this, 
It is ncceiTary that the Uce fliouJJ bear fomc wear, 

' TX:CCLXL 

Jfleaineur% who ha^ made experiments upon this fub« 
jeil, found that it was poflbti^ to cover the whole fur* 
face of the ftlv&r with a film of gmJ ; that it was 
not equal in thick ntfs to a millionth part of a line, 
ib that it would require iz millions of them to make 
op an ingh. We feldom have any excenfive idoas of 
fuch numbers, the imagination by no means compre* 
heads them; but to conceive thitl a little more clearly. 
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kt ti$ only conruJer whsut thlcknefs it ntlHions of the 
leaves of common writing paper would make ; the thick* 
iie(s would amount to more than half a mile, (o that the 
dudlility and malleability of this metal is very amazing. 

DCCCLXII. 

Another quality is that of enduring the a^ion of heat 
and air, without being oxydated. The llrongLll hear, 
without air, docs not produce the lead effedt. After 
pofing) gold and filver in a glafs-houfe furnace for a 
month, they wetc unchanged ; the filver had lod a fmall 
part of its weight, which might be imputed to its im* 
puritv. So nc time ago WO were told that gold and filver 
had been vitiificd by the heat of the focus of the largtd 
hfonch burning glafs,* but feveral of the Ficnch aca^ 
deniicians afTure us (hat it was a rnilbkc. Ji has b^en 
volatilized ; but the vapours, when Aopped, condenfo into 
little globules of gold, in Us metallic dace ; (o thefe cafes 
where it ha<> appeared were deceptions, from tlie vltriii-^ 
cations of fome pait of the fdpport on which it was laid. 
This is a circuitydance too h which they differ greatly 
from all the othet metals, none of which can fupporc tbo 
a£tion of heat and air without bHog calcined. 

DCCCtXlII. 

Another clrcumftanoe in which they agree is, that they 
are not aiFcSed by nitre, Whkh Co quickly oxydates the 
other metals. When heated violently with nitre they 
are in part volatilised, but they arc not calcined or vitri^ 
fied : fo it is employed to refine filver and gold, to dcilroy 
any accidental impurity. 

DCCCLXIV. 

Another circumilante U, that they refifi the fcorifying 
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powtT of lead. DSEierejtit inetai», heated !a this manner, 
are calrined more or lefs quickly, ^kefe having little 
attraAion for okygen, ittoft ftrongly^fill the aAton of 
lead. But there are none of them bm: wh^t may be 
converted into fcorise in this vtay,^i<8cept,^gol^^ and 
iiivcr : tlicfe always remain (he fdhj^fmth whatevmtAn- 
tity of lead we perform the ogMufon. If thevniiliore i» 
rxpofed to a fcorifying heat» irh the lead which feorifies 
k, being converted intofitharge, and feparated, until nothingf 
but the gold and fdver remain peife£lly pure, without 
any lofs. In cOnrequenCe of tbit property of gold and 
filvcr, very fmall quantities of (two drams,) can be 
feparated from too lb. of lead : the whole lead can be 
(corified. 

DCCCLXV. 

Upon this is founded the^ manner pf refining thefe me> 
(air, called cupelUuon. Thta i« i jptttrefaaion of them by 
means of lead in the whikh i< made confiderably 
thick, and of a fpilMgjr textqre# and of materials 

which are not melted |liy (be'OaMof lead* 1 he gold and 
Elver to be re&ijfied im .miiffd with a quentity of lead 
feveral times expaedmg the gold ahd Elver, according to 
the quam^ty of impuHity they contidfl ji and, expofed to a 
fedtjfyinf heat, tjie leaifbrlniy m the fcorification of the 
other metals, and the caleel e|^ ^nlc into the pores of 
the fjtongy veiTeb, which ere compared in a qioeld by 
the Eroiteofa hammer ; but it has no clay to givijMiird** 
belt or eompadnefs, fo they tink into the poreywater 
tvould do in a mfs of chalk. And as the lejijPir eoo» 
verted into litharge, and the other metbli iift6 Ejirrisef the 
leheie is ablbrbed ; whUe the filvef jiM ShM MfMMiit per* 
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fcAljr purcj the eupet Udtiged of a yellow colour ; it mil 
drink in about tu^M iU weight, 

DCCCLXVI. 

i'ihtr. 

The appearance and more obvious qtalities of filver 
are fuffieiently known. It is lefs liable to ruft than moft 
other metah ; it is liable to tarnifh upon the furface, not 
the efied of oxydation, but occafioned by an attradiow 
of matter or effluvia, rather than reparation of any things 
at leaft from the method of removing it, by making it red 
hoti and by the circumftpnces which bring it on, we are 
induced to imagine thai Jt' is occafioned by the adhefion 
of a quantity of fulphUrOited hydrogen. It acquires this 
tarnifli when it is c\pofed to the iteams of putrid fub> 
fiances, or to the fubtile vapour arifing from folutions of 
fulphur. It is obferved by filverfmiths that the heat of 
the fun is attraded by it. 

DCCCLXVII. 

It requires a firong health itt fnfikm* tlVhen fufed it 
looks like mercary» the furface is bright and clean ; and 
when the filver turns to U fotid fiate» it is liaUe to 
fiart out into a numbei^ of branches, with a kind of 4x> 
plofion, called the vegetation of filver ; that w^lah it 
moft highly refined is lUqfi liable to it ; fo it happcua 
frequently in the cupel the lead, Sec. is feparated i 

it it occafioned by a fudden fiart of congelation. It is 
liable to retain a quantity of latent heat after its fenfible 
beat is diminifiied below the point at whidi it begins to 
congeal, juft at water can be cooled below froA, and 
renufin fluid t and upon feme accident diflurbing it the 
coQgcUtknhBpppas u flart, mth the lame rapidity 
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that this congelation happens in ivater ; and the external 
cruft being fuddenly congealed, and comprefling the 
internal fluid parts, (hefe get out, and are cooled by the 
air ruftiing cut into a number of trunks, which ftait out 
from them at the fame moment. 

DcccLxvjrr. 

Several of the a£live falts afford it ygen, and diff^lvc 
it« 'J'he fulphiiric steid adU upon it as it does upon 
copper, and it mull be applied ftrong, with a boiling heat, 
when the fllver is corroded, and forms a fubftance of 
little folubility, Or fulphate of filver, 

DCCCLXIX. 

The nitric acid h the moft perfedl L^Ivent of filver, 
when it is piopri ly dilated with diftillcd water. There 
is a gradual fvpautiun Of nitrous ga^, and it forms a 
folutum which turns out perfedlly limpid und CGlourlefs ; 
and when the filver is perfedriy fine (in common fiivcr 
there is a quantity of CoppeJr mixed), this folution has a 
reinaikablv quality for giving a black ftain tu many iub* 
fiances, particularly to animal and vegetable fabnaners. 
The Icaft drop 'applied to the Ikin, nail, or hair, foon pro* 
duC;es a bkick ftain s and hence ith ufed for ftaining hair, 
when U is largely diluted with water, giving a brown or 
black colour, according to the quantity. This llntn is 
fo durable, refifiing the injuries of the air and other fub* 
fiances, that there is none more fo; and it is now em- 
ployed foi marking linens before they are font to the 
bleach-field: it fupports the aflion of bleaching.without 
the leuft diiriniulon of its dark colour. It ts obferved 
to give a ftaiu of this kind to fomc ftones, as marble, 
agate, jaiper, ^c. Ihe marble Conteiai a calcarious 
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i.’ftii, v.mch ro.iy attradl the aculs but thefc other ftone* 
lie iliiitV! yit it finds fubiilj crevices and lodging i« 
hc't, alloircs ilic bhek cilour. It U producid by the 
t ruhon ol oxygvii, when the folmion » expofed to the 
1 ir, in canfequence of its decorapofition $ for it never will 
ippear if 11 is prefervtd in a piifcftly daik place. We 
can tv «n coninvtf to fticw the clua. of the oxygtu more 
cviiicDiIyi if a paper ftained with it be put fo that one 
pan is ejvpofcd to the air, and the other covered up; that 
expnfed acquires the black colour, while the other remains 
colnurltfs. The operation of bleaching hu rather a ten- 
dcncy to iocreafe the blaefeoefs of the (lain, and the only 
mtsns of taking it Out Sa by lha application of nitroua 
acid itfelf, which with a gentle heat difTolvea the metal 
again, and occtfiona the ftabi to difappear, Thii rela- 
tion readily affords white cfyftale* 

The lunar wwffio ia tnide V inettbg thefe with a 
gentle heat, b oydeif to vnite them into one mafs, which 
it Mil into long f*olli. It, a ftrtiiigee heat it nfed than 
ii neeeflary to bring the mylit into fujiloS, the acid ma/ 
be feparated ; and {t feparatee more readily by applying 
this compound to inffampiable mattetts as barObg chant, 
coal. Chemilli have todied the art of fepaiadng the 
filver from the acid, fo as to avoid any lofi of the metal, 

, ‘ DCCCLXXl. 

Befides the nitric acid, iilver is combined with the 
muriatic. This acid does npt aft upon it in its metallic 
Ante { hot it exett* a Arong attraAion to its oxyds, and 
particularly when added to nltrat of iilver. Thue it 
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will defert an^ other actd to aniie With the lOMiianc ; and 
in whatever fliape the acid t't prefeoiud, With eartli, cl)dlk> 
3tc. it alwayr onitef witn the muriitle acid, and loi in^ a 
compound perfe{tl/ intoluble in naier, as appear} iu tite 
form of a white powder : fo filver in the mtroui a.td 
proves the nicrft tcJi o< rauiiatie acid in a niivtare, and 
the muriatic acid is a nice tcft of the prcfencc of fdvcr in 
a mixture. This compoutid is catted tuna cornea, from 
the appearance it has to horn when m'-lted. Melted in a 
dark place it forms a traoPparent <ub(lance> and when 
prepared wt H jttteniitm and can^ ^ can be made almoft 
ttt tranfpatCttC aa It hi4| fame time a dt|;ire 
of 4«)dhi|ity i fo opou thiaietiOltm thb h has been thought 
refetnbie korit. The acid ana Stver adhere llrongly, 
and are not feparabte >|t we lowell degrae of red 

heat. If the heat is part of the oompoond 

tvaporatest and it j . . . . . 

Oracible, and the 


I the bottom of th« 



^odelwir'had aUia by the greatjw 
poppet: hi ^e otoft cooveoieht* 
dd," Xhe ^faee of t)he copper 
in its BBetallkftaie, 


The iitver 
fa]b^t!es*by 

iw. 

aili|tlP«ipiM«litmly 

l»JC|>W!ted over with a 

Ultle icales adhering tO we Copper t the filyer iatbus 
yeadily pretdpitated, A little copper nnitesjitith the 
hiver* imt ^ia ia no difadvantage in bddoldbV The 
* iniroui acid ia recovered from the copper by hdat hpore 
readily, than from the filver. If our purptda is nrdover 
the filver. fine mercury woidd be btti^a f(i;r.ili^l being 
iH»la£Ue. it might be entirely fepMatodflf lint piercurf' 
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P'ci ipjutct it noreilowly ; and al purity U not aimed at, 
we are atider no tOiOptation to follow tkit method. But 
the experiment is amazing, in conrtqaenOO of foine phe- 
iiumcna attending it. When the Iblntton of ftlver is 
diluted, the meicury for fome time lies at the bottom^ 
without any change, and is dilTulved into an amalgam not 
UifFcicnt in appearance from the pure quick.filver ; but at 
length it comes to cryAallize ; for the amalgams, when 
a certain quantity is united, are difpofed to a fort of eryf* 
talliaation. In this cafe it it very remarkable and fltining, 
Ibooting out branches, which rife to a uonAderabk height 
in the glafs, and haviof 0etbfanches lOhing from them, 
like the divifion of comtAlpfi hroom i thit ik called arbor 
dianrn, the eaperlmeat tl a'ttidO| thwe which ate the moil 
precarious' in chamiftrjri* the (itCKefa depends upon the 
flrength of the acidt thotiiltfl^tOf the filrer, and the 
quantity of mercury addedt'iuti^.ajljijltttre mull not be 
difturbed } and it iei^jitiiw'i|ld4imlilt}ts, or a month) te 
complete the cr)rlMli«Ctii»», 1 / f 
DCCCtJtJOIL 

The chemifts would have'cpmlddw it d^th the muriatic 
tudds had they knowtf the Wajt of raieweridg it without 
loft. There is no method of htyinf ^ fo ppnf a^ hp 
making it into a lumi cometf inddMleovering it hy cu^d‘ 
latioo} a minute quant(|^^‘cepfter, however, is 
which the lead has not power tofeorify, being defended 
by the diver } but when praciinuted from aqua fortis by . 
meant OlhmDrntic acid, if there be copper in the foiation* 
it remrins dilTolved ; only the ftlver is prec|]MUted t but 
to recOeef the filver by cupeliation is attended with great 
lofs, in conieqwmde of the volarility and peneticring; 
nature Of iheTO 6ib(tMm, 
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PCCCLXXIV. 

When this mettl tj combiotH with fulphor it forms a 
mafs roicmbiitig Itad, only of a duller coloui, but with 
lomc degree of foftnefti and it bears the iinprtfiion of the 
hammer. The filver it combined with the fulpiiur by 
grailoiating it, by pouiing it into cold water, and mining 
the fluor of fulphui, which melts and penetrates the filver, 
and forms a vny fuitjiile compound. I'be fulphur can be 
feparated by beat done, or we may (eparate it by the 
addition of other logteCals, many of which attiafl the ful*' 
phur more ftrongly» though filver i» one of thofe which 
have the fitopg at'K^roa for fiiljlhur $ fi) it it ufed for 
tefining gold. , 

DCCCLXW. 

It ahites alfo readily the other metalt, particularly 
it has a flfong attraakm m le*d. If it is mixed with 
iroOi, the lead attradji Ihei^Or firQlb the iron. The other 
metals diminilh it! d'd^ily tutd malleobtlhy, except gold 
and copper. The copper* in fmall qumfity* gives more 
firmnefs and elaft&ity (o the filver, fo is added to it in 
plate, in theptytponion of one pan to about la} of filver^ 

• PCCCLXXV^. 

The diemifis have findied more the art of feparating 
filvet from other metals than ihhtof combining them, ft 
IS worth while even to extraft fmall quantities of it from 
other metals, when mixed with the ores, This is done 
by difetent triaU, according to the nature of ^be metals. 
If it it mixed with mucury it is feparated by beat, or by 
fqueefeing the amali;um with leather, and the remainder is 
decompounded by the application of heat, yrbich converts 
the mercury into vapouis. ft is fepafhUi from all the 
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^ reft, except gold* either by fcorification or cupeliation 
with Icadj where the filver is mixed with brafs> confilViug 
of a perfect and remi-mctalj when we mull perform both 
thefe operations^ which are diftingoilhed in this^ that they 
are both done by adding lead and applying heac> till a 
quantity of the lead is converted into litharge ; but fcori* 
hcation is performed in a vcffel which does not imbibe it, 
fo that tiiC fcoria: gather till they have acquired a proper 
degree of ihinnefs to allow the particles of filver to be 
attrafl-'d at the bottom ; then the operation is (lopped, 
and the calces of the other metals acquire a certain qaan- 
tity nf tiie calx of lead^ to bring them into a ftate of 
fulibility, according to their degree of fufibility. Thus 
the calx of iron requires a great deal. When any cf 
thefe are in the compofitloniit is proper fir/l to Jcorify the 
nufs, that the (coria* may be brought to a certain degree 
of tenuity I to allow them all to gather to the bottom, and 
a great deal of lead remains, in its macalllc (late. To 
collefl thefe this mixture is taken out and cupelled, by 
means of which rhe lead and copper, or other metal, is 
fcorified and Imbibed by the Cupel, the fine filvei re- 
maining. When a finall quantity is to be refined, it may 
be melted with nitre ; but this volatilises a part of it, and 
it is expenfive for large q\iai$tittes> as the nitre is totally 
loll, whereas the lead can be recovered. 

DCCCLXXVII. 

When mixed with gold it can be feparated only by 
means of aqua fortis, or aqua regia ; the one diflblvcd the 
filver^ and leaves the gold ; and the other dijtblves the 
gold, and leaves the filver : but we have it pareft by 
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adding aqua tjli# aqua regia tiMittg a minute por- 
tion of gold. 

PCCCLXXVIir. 

With regard to its origin, it is found in all countries, 
hut moft plentifully in Peru, in South America. There 
is a very little of it in Britain ; it occurs cither in its 
metallic (late, or in ahe Bate of an ore, or in the ores of 
other metals. It is found in little filaments or branches, 
like the leaves of plants, bedded in hard Bones, or among 
the ores of filver, which contain it as their chief metal. 

DCCCLXXIX. 

It is not necefTary to fnfe the Elver in its metallic (late, 
the mineral is broken down into fine powder $ the muBca 
of fiiver do not eafily dj^ide, but retain their fize ; fo 
they do not pafs throu|[h the fieve, and any fmall par- 
ticles which do paf^ t|l{lflDa^h are afterwards feparared by 
wafhing, fetting the earthy particles afloat, and allowing 
the metal to fubfide ; but mercury is found to be of ule : 
it it always put into the veflel, and a gentle heat fome- 
times applied; it attra&s the' mctrflllc particles, collets 
then at the bottom, and they are never fet afloat again 
The miMore of iSlver mercury is very remarkable, 
on account of its turhlng oupeipatkably heavy, though 
meVenry is more heavy than ike Elver. This method is 
vtiy much praftiied in Peru. 

. DCCCLXXX, 

When fiiver is found in the Bate of an ore, it requires 
othei Opdrations. The more remarkable ores atp; i. 
The niaera vitrea, which is a compound of Blvea yvith 
copper ; t. The mincra cornea, whici tjhh imin 
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cotnei, and h fiipl^ofed to be a coinptund of filver 
wuii murSactc atia ; 3. The minora iraira> which is of 
a deep red colour, with Tome tranfparency, and often 
appears OryfiallUed* Thefe difler in this, that the minera 
cornea is fte^cible, while the minera rubra is quuc briule 
but very fuiible, melting at the Bame of a candle like 
wixor ipfiii. it is a compound of iilver with arfcnic 
jod lulphut, and hence its colour* Authors mention a 
mineta alba, but this is more properly an ore of copper 
in which the copper is combined with arfenic, though 
the quantity of filvcr it contains is much more valuable 
than the copper; fo it is oonfidered as an ore of filver. 

PCCCLXXXr. 

It is feparated from all thi fe ores by fcorification a^d 
cupelhtion with lead; u is feparated from the earthy 
rucitter by elutriaiion, and the remainder is heated %vith 
lead in a hollow foige ; the fulphur ariemc unite with 
a portion of the leadi and promote the fcoiiAcaiion ; the 
metal is attrailed by the melted teak) at the bottom, while 
the litharge biings into ii ilate of fufion the remains of the 
earthy and Bony matter ; fo the fcoria; alloiV all the me- 
tiilic particles of the filver to be united with the lead. 
The cupeliation is managed in th^ large way, in a cupel 
of a large fizc, (of fome feet ih diamctei,) heit.*d iq a 
furnico, of the farm of an oven ; at the lame tine two 
pair of bellows are made to pUy upon tne middle of the 
cuptl direflly^ and the wind of them is made to play wish 
a ibit of agitation, by means of a little plate of iron pUced 
before the nafalof the bellows scinch forms its eUliacicy, 
occafions a tremulous motion in the Bream of air# by which 
the jitharge is blown oflF to the oppofite fide, where a 
guttet is IttfUle tA allow it to run out of the furnace, by 
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uhich means large ijuanudca of lead aie eafily coiivcitid 
into litharge. 

DCCCLXXXfL 

BefiJes It is often contained in (mall quantity in the 
ores of other metals, and is feparated from them by 
different operations, according to the nature of ihefe on s. 
The ores of this count! y, though but fe^v, contain enough 
of it to be worth the working for lilvcr. In England it 
is found in the quantity of one pound in loolb. and in a 
lefs proportion than in this country. 

U is alfo contained in the ores of copper, from which 
U is fcpitiatcd by means of lead. 

J^CCCLXXXIII. 

ac:d. 

This 1 $ called fol ct rex raetallorum. When qw.itc pur 
it has no elailicity $ the fineA kind bends backwards an/ 
forwards like a bit of lead, and it is the Icall fonorous of 
the metaU. Tts great du^ility Was taken notice of, and its 
great dtnfity and weight arc always well known ; but it 
is the teall fufible of the metals, requiting a white heat. 
It never undergoes any change in the fire ; but if foul/ it 
always becomes bright. It luthflands the a^lion of 
heat and air, though mixed with Icid, 1 hough the 
jnoft intenfe heat was never known to alter pure gold, 
yet there are fome metals which mixed with gold pro- 
mote its calcination, as mercury and tin. In thefe mix- 
tures the gold is very brittle, and it would feem that the 
irieliing of gold requires fome care to prevent it from 
being brittle, cither from a want of a fufHcient heat to 
make it perfeftly fluid, or from its being fuddenly cooled, 
this efleft is produced, and it has been imputed to the 
6 
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centals of fuel ; but it chiefly depends upon thefe two 
circumflances> aod fometimes too it depend:; upon a 
very final] quantity of metallic matter^ efpecially tin. 

DCCCLXXXIV. 

None of the acidsi applied pure» produce any change 
upon it, even in their mod concentrated ftate. The only 
one that decompofea iti tn its metallic date, is the oxy. 
genated or nitro muriatic acids. The gold diflblves 
flowly ; fo it is proper to increafe the furface of contafl, 
and to apply a moderate degree of heat, when it will a£l 
with a fcnfible degree of eServefcence, and the eruption 
of nitrous gas. 

DCCCLXXXV. 

The muriat of gold Is eafily decompofed by the fixed 
alkalies, lime, and magnefia. The precipitate is of a 
yellow colour. When ammonia Is ufed a peculiar pre* 
dpi cate is formed, and is known in cheiniftry by the name 
of aurum fulminans, from its exploding with extraordinary 
violence, when heated. It is of a dull brown or yellow 
colour. By cvaporaiion it affords yellow deliquefcent 
cryflals, or munac of gold. It coofids of a compound of 
ammonia and oxyd of gold. It fomciimes requires to be 
heated to a confidcrable degree before it takes fire ; but 
if we touch it before this, or apply the fmalleft degree of 
friilion, the cxplofion is immediately brought on. During 
the explofion the gold is reftored to its metallic ftarc, 
there is a fiain on the paper of minute panicles of gold ; 
and covering the gold vviili a glsfs reedver, the metal is 
difperfed over the furface of it, and in its cavity, in its 
metallic ftate : fo this preparation is in danger of hurting 
people, and mdancholy accidents have been occafiuned 

VoL.lll, T 
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by it, from too much heat being applied to it, or from 
friAton, by being bralfed in a mortar, and the water 
warm, ^c. 

DCCCLXXXVL 

From this view of the nature of the aurum fulminan!*, 
wc can underftand how feveral fubftances come to deprive 
it of its exploding power. The volatile oils, or the 
Cithers, added to the folution of muriat of gold, attfrad 
the oxygen of the oxyd, and the metal being diffufed 
through the liquor^ in particles of great tenuity, com* 
municates to it a rich yellow colour. 

DCCCLXXXVJL 

The muriat of gold is alfo decompofed by other mctalr, 
from their fljongcr attra<5ion for oxygen than gold. 
The moll remarkable of thefe is the precipitate obtained 
by the folution of tin* The tin is dilfolvcd by means of 
the nitro muriatic acid, and a very minute quantity of gold 
in folution is put into a glafs of water, fo as to give it a 
barely Ainfible yellow tinge. On adding fomewhat more 
of the folution of tin, there is a dark purple colour ap- 
pearing in the mixture, which in a little time aflumes a 
blighter hue, and will become a pleafant and rich purple, 
limilar to that of red wines; and allowing the miMure to 
Hand at reH, the gold will be gradually depofited in the 
form of a purple precipitate. This is valued as being a 
very uftlul colour in enamel painting, retaining the colour 
well in the fire, which is a great property in colours ufed 
in enamelling. It is alfo celebrated as a prepaiation of 
gold; by mcao? of which glafs may be tinged of a tranf- 
parent red cu!<>ur, which is an art that has been pro- 
frilVd bj^' few chcntilh. At preL-nt it is foV, made into 
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lubes, which have no fenfible colour; bat on applying 
the Hamc of a candle or lamp, the rich red colour 
appears. It is laid when the gold is diHoived by the 
ingredients of the glafs, it at Hrd difappears entirely, and 
becomes vifible by expofing the glafs, in its foft and 
melted ilatCj to the Hame of W0)d, or by throwing in 
nitre or muriat of ammonia. The other metallic folu- 
tions which precipitate it bed are the folutions of fulphate 
of iron and nitrated mercury, which are employed oc- 
fi on ally. 

DCCCLXXXVin. 

Gold is not dirpofcd to unite with Ailphur, Vut it oan 
however be diflblved if the fulphur is combined with an 
alkaline falt^ or fulphuret of potaih. This foludon takes 
place with fome degree of violence, when the gold is 
thrown into it melted, and the gold, when recovered* 
appears pur^ than ordinary. 

DCCCLXXXIX. 

Thi 5 i metal is liable to a change of its colour ; but it 
75 alfo of many different colours, fometimes it is redder, 
(ometimes of a greenilh call, fometimes pale, perhapa 
from an admiMure of fulpliur ; but the grcenifli and red 
colours are by means which are kept fecrct. 

DCCCXC. 

In fludying the relation of gold to other metals, there 
are none with which it mixes more readily than quick 
fiivcr. The gold, being made into plates, readily forms 
;in amalgam with it, which feels gritty, and in gilding it 
is difi'afed with more mercury, and made to adhere ; and 
the mercury evaporating, leaves the gold adhering to the 
furface. Mercury is ufed in this way, occaiionalJy for 
T z 
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making a ring brittlei wh«n flicking upon a fuelled and 
inflimed finger, and the ftroke of a key, or the like, will 
make it fly in pieces. All the metallic fubflances mixed 
with gold render it brittle, and fpoil its colour, except 
copper. But as gold, in its porefl flate, is very foft, and 
rather unfit for veflels, there is a fmall quantity of thefc 
metals added, to give it more firmnefs, particularly copper, 
and the quantity of this addition is regulated by law, and 
the legal alloy is about Or they ufe a mixture of 
copper and iilver, which rather heightens the colour, 
whereas iilver alone produces a fenfible palenefs. The 
finenefs is denominated in carats ; a carat fignifying the 
twenty-fourth part of the weight, whether it is a pound, 
ounce, or grain : fo the finenefs is denominated by the 
number of 24 parts of pure gold the mafs contains. If 
the whole is pure, it is gold of 24 carats fine ; if there is 
-/jr of alloy, it is gold of 22 carats fine. 

DCCCXCK 

The operations by which the gold is tried, or refined, 
from the admixture of other metals, are reckoned five. 

1 fl, The touch-flone. It is but a rude extemporaneous 
trial; it 's a flone of a black colour, which does not dif- 
folve in acids, and is ground into a rough furface. When 
a bit of gold is rubbed upon it a metallic line is left. 
They ufe it in order to obferve the colour of that line, as 
gold of different degrees of finenefs produces a difference 
of colour, and they can judge in fotne meafure in this 
way. Further, they have a number of little plates of 
gold, all marked, to denote the finenefs ; fo having 
formed feme judgment with this ftroke, they draw an- 
other line with the plate which they fuppofe to be equal 
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]n finenefs, and obferve if the colour is the fame. If it is 
not e^atJlly the fame they draw another ftroke with another 
plate, and fo on till they get the colour to agree. But 
this trial by the colour is deceitful, as the colour vaitbS 
as the gold is mUed with filver or copper, or with both 
of them. 

DCCCXCIL 

Another ufe therefore of the touch- Hone is to know 
whether it be renlly gold, or if it contains a large quantity 
of gold ; fo drawing a drokc or two, they apply aqua 
fortis, which will not touch the gold ; but if it is any 
metal in imitation of it, the aqua foriis is fare to diffoWe 
it : fo they judge by the ilrokc difappearing or growing 
nunh fainter that there is fuch a mixture. However it U 
o«ly an extemporaneous mean?. 

DCCCXClir. 

7’he operation by which the gold is a^lually rcfiaed i*; 
eriher cementation, the operation with crude amimjny, 
cup.cliation, or aqua fonis. 

Cementat'on is an application to gold of either tlic. 
nitrous or muriatic acid in the Hate of gas, or in dry aitd 
burning hot vapours, wirh common fait or brick dull. 
The gold is beat into thin plates, and put into a crucible 
with alternate layers of fait and brick-duH, to prevent 
the fait from coming into fufion, and fome calcined vitriol. 
The acid, feparated in dry and burning hot vapouri$« 
penetrates the gold, and feparates any impurity which 
can be walhcd off by water; but this method is now 
much out of ufe, for it is imperfedl ; as thefe vapours a£l 
only upon the furface, they do not penetrate deep ; and, 
to refine the gold highly, we muil melt the little plates 
T3 
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all together, m^ke it again into plates; and thus we do 
the fame operation two or three times. 

DCCCXCIV. 

The method by crude antimony is more frequently 
wfed. The impure gold is melted with it, and the ful- 
piKir of it immediately unites with any other metallic 
fubdancti filver not excepted, as there are none of them 
but what attradl ^the fulpbur more flrongly than the 
antimony does ; fo thcfe, united with the fulphur, form 
a flag, or fccrise^ which arifes uppermoll ; and breaking 
the vellel, we find at the bottom the antimony and goId» 
which being collefted together, the antimony is cafily 
volatilized or diflipated by heat, fo as to leave the gold 
quite pure. The metallic mafe is melted in a crucible, 
and kept melted with a red heat, the blafl of a pair of 
bellows is direfled upon it, and as foon as the white fmoke 
difappears, we are fare it is well feparated. 

DCCCXCV. 

The rood ufeful operat’ons are copellation and aqna 
fortis, which naturally fucceed one another. In the firil 
of thefe a quantity of lead is added and fome filver, and 
the mafs is heated in the common way of cupellation ; 
the lead is fcorified, and any coarfe metals are oxy dated. 
In this operation fome filver mud be mixed with the gold, 
otherwife it will not part with its imporities ; it will retain 
a fmall quantity of copper, and even of the lead, at the 
ond pf the operation. 

DCCCXCVi. 

The neceflity of adding filver, in order to make it part 
with thefe impurities, occafions the neceflity of the fol- 
lowing operations of aqua fortis or aqua regia, according 
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to the proportion of metals. If aqua fortis is ufed, the 
quantity of (ilver muft exceed, othcrivife the folvent wiil 
not readily extni£l the filver* Again, if we ufe aqua 
regia, the quantity of gold mull exceed, or the folvent 
will not readily dililblvc the gold. The fuccefs of the 
operation too is a lit le difFcrem, according ta the acid 
ofeJ ; if it is aqua fortis it leaves a minute portion of 
filvcr adhering to the f'old, at lead this is fa id, although 
later experiments do 'fiot altogether fupport this notion. 
Jf aqua regra is ufed, it leaves a minute quantity of goTd 
adhering to the filver ; fo we mud ufc the aqua re,,ia to 
have the gold £ne, as it will didolve none of the filver, 
but precipitates any part dilTolved by the nitrous acid. 
The didblvcd gold has been recovered by precipitating 
it with mercury. Thefe arc the operations, till oi iare, 
found fufficient for the refinement of gold. But not long 
ago a new metallic fubdance, platina, was difeovered, 
which cannot be feparated from gold by any of the lb 
means. Jt has not the colour of gold, fo is not to be 
tried on the touch-done; but it vvithllands the nitric and 
muriatic acids, and the operation of cementation ; and 
being capable of being djflblvcd into fulphur, it with- 
ftands the operation of crude antimony. It endures, 
witliout lofs, the aflion of lead, and is not diffolved by 
aqua fortis ; but like gold, in aqua regia. But we ha^e 
difeovered methods of feparating thefe two metals from 
one another, which lhall be noticed under plaiina. 

DCCCXCVir. 

When gold is contained in fmall quantity only, the 
procefs is fomewhat different. It is feparated from all 
other metals, except filver and copper^ in the fame maiw 

T4 
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ncr as filver« by fcorificatipn and cupelladon with lead. 
But the gold is mixed with a large proportion of copper* 
perhaps one ounce in the hundted weight ; in confequence 
of the particular aitratf^ion between the gold and copper* 
the lead does not extraft the gold. But a method his 
been found in Germany of extradling it with great profir, 
which is by feparatirg the copper ; the copper is rcducc*d 
into fmall grains* b;^ pouring it* its metallic Hate* into 
water. This itiafs being afterward melted with the oxyd 
of lead* readily affords the gold it contains. The lead 
now feparates it eafily from this mafs. 

DCCCXCVilL 

When it is mixed in fmall quantity with filver* the 
operation is different,. It is not worth while to diHh'lve it 
in aqua fortis, as the quantity requifite is very great, and 
the expence greater than the quaiuity of gold obtained. 
Sometimes the gold is upon the furface* as in gilt works $ 
when it is equally diffufed the filver is combined with 
fttlphur* and the gold feparates ipontaneoufly ; there u a 
quantity of Giver at the bottom unchanged* the reH being 
combined with fulphur. 

DCCCXCIX. 

With regard to ih<? origin of gold, the fcarclty of this 
trct^al is the ch cf rt'iifnn of the nigh vilue put upon ir, 
though it is prcdtictd by nature in much greater quantity 
than is imagined It is found in the Brazils, in the 
Spanlih Well indies, in the Eaft Indies on the co.id of 
Africa in la-gc quantity, and in fome pirts of Europe. 
There arc mines of it in Upper Huvgiry, which have 
yielded it for thefe ten centuries, and there are feveral 
rivers in France, the faiid of which contains gold ; and ia 
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this country gold was found ia the foil lA the neigbour* 
hood of rich lead mines, and was extrafled with proAt 
when it was more valuable than it is now. From the 
accounts of travellers who have viAted the mines in 
America, we learn that gold is fometimes found in veins, 
like other metals, but is more generally found in the fand 
of rivers, mixed with the rubbilh of mountainous places 
and fand, with particles of quartz adhering to it, and is 
always found in its more metallic form, though containing 
a little filver, iron, and arfenic ; but it is never changed 
fo totally by the combination of fulphur, iron, and arfenic 
as the other metals. It is found in grains, in different 
fizcs, Tome conAderably large, weighing fome pounds; 
but commonly in very fmall particles or Alms. 

DCCCC. 

As gold, in its metallic Hate, is a very ponderous’ 
fubftance, the manner of extra£ling it is generally by 
clutriation. Vv'hen the particles are tough, and do not 
readily divide, they are prepared for pulverization by Are, 
heat making the gold more denfe and compad^.^ You 
will And in AgricoU, an author of great merit upon the 
fubjedl of metallurgy, methods of waihing geld, and other 
ponderous minerals, in fome of the countries where th^ 
gold duft is rolled along the -rivers, it was a pradiice to 
put (heep fkins in the courfe of the water,- that the heavy 
particle^ might Ank into the wooU then the gold wa? 
wadied out, and to this is imputed the Aory of the golden 
fleece; and in a paper of Reaumeur's, among thofeof, 
the Royal Academy of Sciences, we have a dlffindl and 
plcaflng account of the pradtice in France, for feparaiing 
the gold duft in their rivers. It is done by the peafanie, 

TS 
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who obferve the little change the river makes in Its 
channel, and when a bank falls down the lighter parts 
are carried away, and the heavier parts link to the bot.* 
tom, and in thefe places they iind the greaceft quantity 
of gold. In the neighbourhood of foch places they lay 
a board floping towards the rivCr ; this has a ledge upon 
each fide, and upon that they ilretcK a rough woollen 
cloth ; then over cht board they fufpend a bafket, like a 
fieve, and they fill this with the fand and rubbifh ; upon 
this (hey pour a quantity of water, which carries with it 
the fmali particles of fand, and the gold too, in fmall 
particlep, while the gravel and coarfe rubbifh remain in 
the bafket. This operation they repeat till the bafket is 
^uite filled with the heavier particles of the fand. They 
then wafh it with water till they have collefled a large 
quantity. This they wafh farther in fhallow wooden 
veflcls, giving the fand and water fudden motions and 
jlrks, to make a quantity of it fly over, and thus tlicy 
ifrec the gold from the greatefi pan of the fand. 

t 

DCCCCf. 

liv thefe parts of the country where the gold is found, 
(Granger ^ often have their coriofity fulfilled by the in- 
habitants, who gather a quantity of loofe rubbifh and 
graveHnto a fhallow wooden trough, and flirring all the 
parts wuh their hands, rill they take out all the large 
Hones, leaving only' a pretty fmali gravel ; and adding 
water to this, and agitating the veflel, they bring the 
courier pans to the top, and feum them c£F, while the 
heavier matters is left behind, and from one hundred 
weight*, perhaps, they generally obtain two or three par- 
l£|deaof gold^but fe minute that they require a microfeope 
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to fee them diHin&ly* It Teems to be the cafe every where 
that it is difperfed, in minute quantity^ through a large 
proportion of other matter* To that the time and trouble 
bellowed upon it is hut iil repaid by the yield of gold ; 
and from the accounts we have of the mines in the 
Spanilh Wed Indies, the yield of gold from large quan* 
titles of matter is but very moderate. 

Sometimes the operation is finilhed by mercury, which 
forms an amalgam with gold, which is more ealily per- 
ceived and in lefs danger of being fet afloat by the 
water; but it never a&s completely in extrafling the 
gold. 

DCCCCII. 

Platina 

Is a metallic fubflance which wichflands all the trials 
formerly thought fufHcicnt tc|^accrtain the, purity of gold, 
'J’his metallic fubdancc was Aril brought into England 
from Jamaica in 1749* and was lird brought to that place 
from the Spanilh Welt Indies, Tne origin of the name 
is plainly from fome refemblance it bears to litver, being 
a diminution from plata^ which fig ni Ties filver in the 
Spanilh language. A Ipecimen of it was prefented to the 
Royal Society, and fince that other fpecimens have been 
imported into other parts of Europe, and it has been par- 
ticularly attended to by Teveral able ciiemilts* 

DCCCCilf. 

The appearance of this metal is fueb that a perfon not 
much accuilomeJ to view* iron biings would take it for 
them, but the colour is a little brighter. It is in fmaH 
grains, and ponderous ; by far the greated part, viewed 
by the microfeope, confids of thefe grains flatted and 
T6 
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fmootlied at the edges. But there are other fubftances 
intermixed with thefe« as a fmall quaniiry af blackifh dufl, 
which is attfftded by the magnet ; fo it is an ore of iroDji 
or iron fand. Bcfides, there arc generally fmal! particles 
of gold and a little mercury, fome quartz, and fometimes 
matters rcfembling pit-coal ; fatnce it has been concluded 
that it is a matter from which gold has been waihed. It 
is probably mixed with the fand from which gold has been 
extrafled, and the fmall particles Of gold and mercury (hew 
that mercury has been employed to extract it. 

DCCCCIV. 

It is of an extraordinary weight, nearly approaching 
to gold in denfity. The purer particles are ly times 
heavier than water, and fome of them i 8 times, and gold 
is hardly 20 times the weight of water. The larger 
grains, tried on the anvil, ,jfhew but a fmall degree of 
malleability, and it was confidered as a femi-metal ; but 
the want of toughnefs proceeds from its impurity, and it 
is as tough as gold or filver, but is remarkably dilHcult 
of fuiion. Thofe who firft examined it tried it by ilrong 
fires, and increased them gradually till they melted their 
crucibles and furnaces, and fiill it never united together. 
It feemed to be united, but ftriking it with the hammer 
it immediately divided into as many grains as compofed 
it at firft. 

DCCCCV. 

In all thefe trials it withilands the aftion of heat, as 
r well as filver or gold ; fo it deferves the name of perfeft, 
or noble, as much as they do : and as it is unchanged by 
heatj foit ftands the a£lioa of nitre,, and other agents ; 
by means of which the other metals are oxydated and 
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fconfied, as lead, which docs not contain it ; nay, after 
the greatefl quantity of the lead is feparated, a portion i>f 
it is retained and defended by the platina, fo that vve 
cannot fcorify it completely. 

DCCCCVE. 

In thcfe refpcfts it refembles the perfe£l metals. Sul- 
phur does not aft upon it when combined with antimony ; 
it is only diffulved by the fulp'liurets, and that only in 
fmali proportion. When antimony is mixed with it, ic 
may be evaporated without the lead lofs, nay, it retains a 
portion of the antimony, and defends it from the aftioM 
of the heat and air. The nitro muriatic acid produces a 
folution of a drong yellow or reddilh colour, deeper than 
the folution of gold. This folution, however, differs from 
that of gold in feveral refpefts. Tlie alkaline falts preci- 
pitate the platina completely, particularly the foflil alkali, 
which docs not precipitate gold in the fmalleft degree ; 
and thcfe fubtile liquors which occafion the precipitation 
of gold, fpirit of wine, asther,. and the oil of roferoary, 
which feparate the oxyd of gold from water, have no 
fuch effeft upon pktina : it is therefore plain that the 
notion which feme people took up, ofits being a mixture 
of gold with fomc other metal, b falfe. With copper it 
forms a metal of a moderate toughnefs^ which does not 
tarnifti in the air ; with iron it forms a metal of extra- 
ordinary drength and hardnefs, having the hardnefs of 
cad iron, with a great degree of brightnefs, which cad 
iron wants. 

DCCCCVII. 

When added to gold it produces a metal more ufeful 
to painters in enamel. They are obliged to ufe pure 

•6 
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gold, as tKe matter in which their colours are laid 
is more apt to throw off the cruft of enamel ; but it 
is a foft metaL and eafily bent, and it melts rather too 
foon in the fire, not eafily enduring the heat aeceiTarjr 
for vitrifying the enamel on its furface. Platina may be 
mixed in certain proportion with gold, fo as to conftitute 
a metallic mafs, which cannot be melted but in a very 
violent fire. 

"dccccvih. 

The relation of gold with platina has been fludied, on 
this account, that when it was imported the working of it 
was faid to be prohibited in the Spanifti Weft Indies, oa 
account of the difficulty of diftinguiffiing it from gold, 
the mixture withftandiog the ufual trials, fo that it may 
be made to pafs for pure gold In order to learn if this 
appreheofion was well founded, it has b^en mixed vtith 
many proportions of gold, bat the colours were always 
found greatly altered. 

DCCCCIX, 

Scoffer diffolved the mixed metal in aqua regia, and 
added a folution of green vitriol, or fulphate of cop* 
per; as the gold is precipitated by folution of other 
metals, if they are not combined with the muriatic 
acid. In confequence of the ftrong partiality they have 
for the muriatic acid, they take it from gold, and the 
gold neceffarily precipitates with the other acids ; fo upon 
^adding the folution of green vitriol, or fulphate of copper. 
Scoffer was affured that the gold was completely feparated) 
and not the leaft particle of platina was feparated. 

DCCCCX. 

The foffil alkali which precipitates gold mote eSeAually 
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tlun any other^ as in the aurum fulcninans* has not 
the lead efFeA upon the folution of platina. Mercury^ 
when added to this folution of gold» dilTolves a portion of 
k» and the gold is precipitated in its metallic form. 
When the fame mercury is added to the folution of pla«> 
tina it is not didblved, nor occafions any precipitation of 
the platina, fo that this may be an eifeftual method of 
feparating thefe metals occafionally from one another. A 
folution of fulphate of iron alfo precipitates gold diiTolved 
in the muriatic acid, but has no effefl on platina. 

DCCCCXL 

Cobalu 

This mineral has been long known, and when fird ex* 
tra£ling a metal from it they called it rcgulus or fulphuret 
of cobalt. It contains a large quantity of arfenic, and 
the only ufe made of it is to extrad arfentc from it* 
The oxyd renjraining after the evaporation has the effied 
of tinging the clays of a rich blue colour, which is very 
durable in the fire. It is with this fubdance that the blue 
decorations of porcelain,, and other earthern ware are 
performed, and the cranfparent blue colour of glafs. 

DCCCCXII. 

The arfenic is feparated by reading it in an oven,, 
when the deams are direded into a long vent at the fide 
of a mountain, fo that the condenfible parts are gradually 
condenfed, and they are afterwards feraped out and re- 
£ned. Upon the floor of the oven is found a brown 
coloured oxyd, which melted with glafs gives it a blue 
tinge ; the glafs is afterwards ground to a fine powder 
called fmelt blue, and is ufed for bluing linen, or it is 
mixed with flinty matter, as quartz, and fold by the name 



METALS. 


42 ^- 

of zafiVe, and the manufafturrrs of pofcdain and delft 
v^^arc purchafe it to decorate their ware. 

This paflTed long for a minora! fobHancc ' allied to the 
metal, till fome of the Swedllh chemifts obtained with 
inflammable fubflaiices a metal of a whitenefs approach- 
ing to that of filver, but- quite brittle when it is flrucfc 
with the hamnwrr, and they called it regulus or fulphurec 
of cobalt. ^ 

DCCCCXIir. 

The moft remarkable qualities of it arc, it diflblves in 
acids, fo as to produce a folntion of a recldifli or rofe 
colour. A folutii'n of this kind is bed obtained by adding 
to nitrous acid common fait; the nitrous ac'd unites to 
the alkali of the common fait, and the regulus of cobalt 
unites with the muriatic a^^id, forming fuch a folution as 
we obtain by adding tiie o^yd to pure muriatic acid ; and 
though this is red, if ii is heated, it acquires a green 
colour, efpecially when evaporated to the (late of a fait, 
when it is made to afford a fort of cryflals of a red Colour, 
but which become jneen on being warm ; fo it forms an 
amazing lort of liquor, which b.econ»e3 iigures of a pah 
red, or which are hardly vifible ; but by being warmed, 
become green, or of a pale blue colour, 

DCCCCXIV. 

The fympatheiic ink is produced by cobalt as well as 
bifmulh ; ihcfe two are often mixed together in their ores. 
Bat taking bifmuth peiftTiIy pure, it does not produce a 
liquor of this kind. If a drawing with this liquor is ap- 
proached to the fire, the red colour gradually changes into 
a pale greenifh blue, which appears to depend upon the eva- 
poracicn o/humidicy from the faline compound upqn tbe 
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paper. This change has been imputed to heat ; but after 
the liain has been changed in this manner, if it is expofed to 
humidity, or merely laid by, it returns to its former (late, 
and the fooner the more humid the air is ; fo breathing 
upon it makes it difappear much fooner than it would 
otherwife do. 

DCCCCXV. 

NicheL 

Nickel is of a reddifti colour, refembling that of copper. 
The metallurgids have been long accuilomed to the 
knowledge of that ore, and were difpofed toexped copper 
from the appearance ; but nndlng none, they gave it a 
fort of nickname, implying that it has none, they called 
it, good fir nihil, and this was contracted to nickeh In 
this mineral the metal is always combined with a large 
proportion of fulphur and arfenic, and fometimes iron. 
When it is rendered pure, it is a white metallic fubftance, 
but with a reddiih cad, and it is perfe&Iy brittle. The 
mod remarkable qualities of it are, that by long cal- 
cination it U converted into an oxyd of a green colour ; 
at firtt it is dark, but continuing the calcination it is 
green, and it refills the aClion of other fubdaoecs which 
are powerful in bringing different oxyds into a date of 
fufion ; fo in thefe cupels ufed to effay minerals .with 
lead containing fomc fulphur and fome nickel intcrniL'ed ; 
as foon as the lead began to fcorify, the nickel was thrown 
to the external edge of the melted lead, but it duck thefe ; 
all the litharge had not the power of bringing it into a 
date of fufion ; fo in this refpeCl it differs from all ether 
metals. 

Dccccxvr. 

Copper, oxydated by fire, produces an oxyd of a dark 
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colour, or with a reddifh tinge, and when this is combined 
with acids it produces a green folution which can be 
made to afford a fulphate of copper ; and as nickel does 
very much the fame thing, it is therefore probably one of 
the circumilances which has made the chemifts expeft 
copper in the mineral containing it. 

DCCCCXVII. 

7’his metal is further diflingiiifhcd for having a (Irong 
attraflion for fulphur, poficffing a greater difpofition to 
unite with it than any other metal. It unites with it 
more readily than with iron, and retains it in the fire more 
firongly, at the fame time it is remarkable for not mixing 
with filvcr; in whatever proportion they are applied to 
one another they feparare again when brought into perfedl 
fufion j the filver and nickel arc found lying in the fame 
plane perhaps, and in clofe contadl with one another ; but 
the icaft ftroke feparates them. It has been thought that 
it might be ufeful in feparaiing fulphur from filver with- 
out communicating any taint to it. It is fo difficult to 
obtain nickel pure that it i& not worth while to have 
recourfe to this method : but there are fcvcral ether 
methods for feparating fulphur, as the adding half its 
weight of the cauftic alkali, and melting the mixture s fo 
there is no ufe to which this metal can be applied. It 
has not been tried much in mixture with other metals, 
at leaft it has not been found to produce any ufeful 
compound. It has been tried if the green oxyd would 
produce a colour ufeful to the painters, but the colour 
is not fo intenfe and bright as to anfwer their purpofe. 

DCCCCXVIII. 

The metals are a clafs of bodies only a few of the in- 
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dividuals of whith have been applied to the pnrpofes of 
medicine, Thcfe few, however, afford remedies very 
aft:ve and powerful, and of exicnfive and varied operation. 
As all metals have been found to ad on the body moll 
powerfully in the form ofoxyd ; from their oxygen alone 
the principle of their adion has been deduced, and their 
identity with acids in the mode of their operation conjec- 
tured ; but when the fubjed is fully e>amined, tihhough 
we find part of their effed is certainly to be attributed to 
the proportion of oxygen they poflHV, this by no means 
ex^ufts their properties, and fomething remains to he 
aferibed alfo to the bafe with which the oxygen is united. 
Hence though the acids fufpend the progrefs of a difeafe, 
they by no means complete its permanent lemoval $ and 
though they are much quicker in the progrefs of their 
influence in fubduing the morbid adion for the time^ 
yet the latter, we find, is apt, at laft, to fpread its ra« 
vages in fpite of their application ; a proof that oxygen 
alone is not fuUiciently permanent to counterad it. 

Would the metals, if they were foluble in the animal 
fluids, be totally inert, fhould they be deprived of their 
oxygen ? 1 apprehend not ; and, if fo, why fhould their 

qualities be aferibed to their oxygen alone ? Much ad* 
vantage, however, has been derived from a knowledge of 
this principle in their combinations ; and by this know- 
ledge w'e find the means of regulating their powers, in a 
manner much beyond what former praditioners were ac- 
quainted with. The faults of modern experimenters is the 
fame with that of all theorifts, a defire to Amplify too much, 
and (0 admit the operation of one principle alone, where 
there is reafon to think that feveral concur. In medicine 
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this is particularly the cafe, and ive find peculiar com- 
binations fuccefsful ill the removal of certain rymptofu?, 
yvithout being all from the ana^yfj of thefe combina- 
lions, to account for the principle of flieir operation; 

DCCCCXIX. 

The firll, and m important, of the metals in meJi- 
cine, is mercury ; and its rxclullvc infallibility, or r.carly 
fo, over the venereal difeafeias well as its utility in a num- 
ber of others, renders it the moll valuable difeovery that 
meclica! chtniiftry ever brought forward. Mercury is 
alviays applied in the form of anoxyd, and its OAydaiion 
takes place, as 'Ac have feen, either by friture, heat, 
or acids: we fiial! confider it, therefore, lendcred adlivc 
by each of thefc means, beginning with its higheft oxyda- 
tiop, es that vvitli achl‘. 

For long after the appearance of tht venereal flifeafc in 
Ktuope, there were or.ly thnee mcihi.d,'! of treating if. 

firil was by friil'tion? ; the fecend, by geaiic deccc- 
tlonj ; ar.d the third, by fumigations with cinnabar. Of 
thele, however, tl*e moil general was by friiftions } till 
chenddry coming into repute, fiich a rage toel: place, that 
rone but faline preparations came to be cmp]o)cd ; and by 
this form the mineral was fappofed to have its virtues in- 
tfCrifcd/ or to be d<'prived of its fiippofed noxious qmu 
I ties. From the hcvvever, of thefe preparations^ 

Of rather the ignorance of phyfickns in their proper ap- 
plicatiou, they have nov/ oooie to be difearded, except a 
very few; the principal of which is the corrofive fubli- 
matr, forming at prefent the bafts of many quack reme- 
dies in great repute. It was firft propofed by Dr. 
Herman of Leyden to be afed in the cure of the gonor<* 
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rhoca. This dofc was gr. ii. f'^rm-cd into a pill with li- 
quotice; and he remarks, which was indeed necefiary 
from the Urgenefs of the dofc, that its ufc Ihould be con* 
(ined to robud conftitutions. Before his lime, however, 
it had begun to be employed in London, for the fame com^ 
plaint, by an empiric, as wc aie informed by Dr. Turner^ 
who gave it diflblved in fpirit of wine. And his method 
w as, to difiblve Ji. of the preparation in Ji.of fpirit ; and 
of this folution he gave his patient 10, 12, or 15 drops, in 
a quantity of barley-w'ater, or any light dcco<I'tion, fo that 
his patient had but one filch of a grain for a dofe ; a prac- 
tice much more judicious than Dr. Dr Doer- 

haavc next recommended this preparation; and, in his 
Chemiftry, obferved upon it, that gr. i. diflblved in 3!. 
of any d'flilled water, proved an excellent cofmetic i 5i. 
of which folution, taken twice or thrice a-day, and lof- 
tened with fyrup of violets, would do wonders in the le- 
moval of many incurable maladies ; and by this pradiice 
7 gr. made the ufual dofe every day. But this remedy, 
fo llrongly recommended by Boerhaavc, was firft brought 
into regular praftice by his difciplc Van Swieten, and its 
fuccefs eflablilhed in the Lock Hofpital at Vienna, by his 
recommendation of it to Dr. Locher, phyiician to this 
charity, who has publiflicd Tome very excellent pradlical 
obfervations on its ufe. it was next carried to France; 
but its fuccefs there was not equal to what happened at 
Vienna; and the French, indeed, have never been fond 
©f employing this preparation. In Britain, the firft in- 
irodudlijn of it into praftice was owing to the late Sir 
John Pringle. It was by him recommended to the nev 
tice of the army furgeons, and accounts of its fuccefs pub- 
liflied in the Medical Tranfadtions; from which it ap- 
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pears a medicine of very qaicfc operation in the removal 
of venereal fymptoms, being therefore well adapted to 
military praflice. The method of exhibiting it reconoi-* 
mended by Van Swiecen was Amply this: Twelve grain* 
of the preparation were by him put into a mattrafs with 
twjo pounds of ptyfan, fubmitting it to a gentle heat, and 
frequently fhaking it, till the preparation came to be dif- 
folved. Of this a taBle-fpoonful was to be taken every 
morning falling for 25 or ^0 days; fo that one grain 
came to be daily uA^d ; at the end of which peiiod a cure 
was generally effefted* But to this method of Van Swlc- 
ten fomc objeflions may be made. 

1. The diffufion of it, in fuch a quantity of watery fluid, 
does not allow its iliy in the fylleni to be fufllciently per* 
manent. Hence we And the excretions of fweat and urine 
moft frequently produced by it. 

2. From its flrong ftimulant powers it pofie/Tes always 
a tendency to a6l in this way ; which fliould rathe-, by 
the form of its e,\hibition, be rcpicflVd, Some authors 
therefore have very properly recommended, though it 
feems merely with the view of leflening its irritation on 
the prima? vise, its ufe in a folid form. On this principle 
it was employed by Mr. Petit of Paris in the form of pills, 
giving to the quantity of half a grain a-day. Jn the fame 
form Dr. Gairdner of Edinburgh bar likewife ufed it, 
finding thofe inconveniences avoided which attended its 
operation in a diftufed (late« It was from the original 
manner then of ufing this preparation, that phyficians re- 
marked it feldom tfFedled a complete cure, except In rt* 
cent and flight cafes, from wanting that permanence of 
adlion, or durability of llimulas, on which the fpecific fuc- 
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cefs of mercury in the exdn^lion of this difeafe depends. 
Hence, in modern practice, they (eldom truft to it alone ; 
it being common to employ it cither in the commence* 
ment of the cure, from its quick abatement of venereal 
fymptoms, its didinguifliing charafleridic ; or when fric* 
tions have been employed ; fo that towards the termina* 
tion of the mercurial courfe* the abforbents of the furface 
tire of taking up the neceifary quantity of the remedy, it 
is given fufpended in fome of the alterative dccoftions in 
fmall quantity in order to complete the cure. It is this 
preparation which forms the bails of the Maredant’s 
drops, of the rob. antiilphtiitique and vegetable fyrup 
of Vclno in France; and wherever it is ufed in a fluid 
form, a proportiom of fal ammoniac ihould be joined, 
which increafes the quantity of it receiving folution* 

Buv, befides the internal ufe of this preparation, au 
tempts have been made to introduce it alfo from an ex- 
ternal furface. The flrft of thefe, termed the Lavemens 
Mcrcuriclles, was employed in France with a view to fu- 
perfede the ufe of mercurial fri^ions. It confilled in im- 
ir.trfing the feet in a ilrong folution of corroiive, and re- 
taining them there for a confiderablc time, fo that a pro- 
portion of it might be abforbed without affecting the 
prima: vise. But the fuccefs of this practice, though 
effe£lual in fome cafes, could not always be de- 
pended on. 

A treatife has been alfo publiflied fome time ago by a 
profefTor at Naples, recommending its introdudion by 
frictions. The fituaiion chofen for this purpofe is the 
foies of the feet, the (kin there being the chicked; and he 
directs that 3i. of the preparation be reduced to a very 


5 
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fine powder, then mixed with axunge, which is to 
be triturated for the fpace of 12 hours, fo as to produce 
an intimate union, 3ii, of w*hich are to be rubbed in each 
night ; and he remarks, that in this way he has found it 
cure the moft obiVmate cafes^ which rcfifted every other 
remedy, s ' 

The next faline preparation in repute is calomel. It i i 
much milder, in contequence of the mode of its prepara* 
tion, than the corroAve ; and while the latter ihows a na- 
tural tendency to the ikin and kidneys, it, on the contrary, 
always afFedh the bowels^ It is the preparation in moft 
tlleem at Edinburgh next to the blue pill ; but, from its 
particular tendency, it requires to be exhibited in fmali 
dofes, except when it is meant to a£t foleiy as a mercurial 
purge. This tendency, however, is much leflened by 
joining it wdth foap. It has been generally fuppofed belt 
adapted to recent cafes, where there prevails fome degree 
of adive inflammation ; for by its purgative property it 
operates here in fome meafure as an antiphlogiflic : but 
there is fuch a variety in the preparation of this remedy in 
diflerent countries, that it cannot be depended on. 

DCCCCXX. 

The faline preparations with the nitric acid come next 
in order. 

Dr, Ward's white drop, like every other quack medi- 
cine, we are little acquainted with ; but from the repu- 
tation of its inventor, by whom it was very generally em- 
ployed, we may entertain feme idea of its fuccefs. 

Another medicine fimilar to it is La Motte's, formerly 
in much repute at Paris. It confide of a folution of red 
precipitate, or nitrated mercury, which gives it a bright 
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purple colour ; and a few drops of this, taken 5 n a quan- 
tity et any diluent liquor, were generally reckoned a fufii- 
cient dofe. 

Charas’s folution is a lefs adtive medicine than either of 
the former ; being the common nitrous preparation di- 
luted with 24 times its weight of water. By this dilution 
a great part of the mercury precipitates ; but its autl^or 
obfer ve:, that fo much Hill remains, and in that highly oxy- 
dated flate, as to prove a uferul medicine. 

The vegetable fyrup of Bellet was at firft in great ef— 
teem in France, where more quack preparations have ap- 
peared than any where elfe ; but finceits compoiition has 
been guefled at, like mod; other medicines of the kind, its 
infallibility has in a great meafurc vaniilied. It confifts. 
according to Dr. Swediauer, of nitrous mercury, preci- 
pitated by fixed vegetable alkali, and afterwards didbived 
in vitriolic aether, when it is blended with fome agreeable 
fyrup j fo that, from its compofuion, it 'mull poffefs very 
adlive powers, though we cannot fpeak of the pradlice 
of it from experience. 

In the unguenium cifrinum, the adlivity of the prepa- • 
ration is weakened by its union with an oily matter blunt- 
ing its natural cauilkity. It forms a very powerful re- 
medy in cafes of venereal eruptions, where the difeafe un** 
expedledly breaks out from fomc remains in the liabit, 
difeovering itfelf only at one particular fpot ; as an erup- 
tion of the furfuraceous kind about the roots of the 
hair, &c. But it is feldom applied to common venereal 
ulcerations ; and even when ufed in thefe eruptive cafes, 
it requires to br Hill farther weakened by the addition of 
more oily matter than what ufually enters its compofitiori* 
Voi.. in. U 
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Dr. Cullen recommends it to be rubbed down wiiK 
double its Quantity of hog^s lard. 

DCCCCXXL 

The next preparations according to our arrangement^ 
arc thole with die lulphuric acid* 

The torpcth mineral was a medicine formerly of much 
repute; but, from its violent cffcdls on llie prioMe vux, it 
Is now feldom ufed, except v/hcre it is meant to art as a 
mercurial emetic. Where it is employed, it Ihould be in 
very fmall dofes ; and even then, its powers Ihould be 
moderated by the addition of cpiom. It is pretended by 
fomc authors to be more effectual i5;an any other prepa- 
ration of mercury in obilinate venereal eruptions of the 
Ikin* 

DCCCCXXIf. 

The faline preparations hitherto enumerated are thofe 
formed by folution in the mineral acids. But prarti- 
tioners, wilhing to leilcn die corrofivc nature of theic 
preparations, which they aferibed to the virulence of the 
acids forming them, inflead of the mineral, attempted to 
form them by folution in acids of a weaker kind ; by 
which their cauftic effccls might be weakened, and their 
{\iCftfs as mercurials ftill preierved. On thia principle, a 
number of the preparations were compofed ; the princi<* 
pal of which, deferving attention, are, Keyfer^s pit!, and 
the terra foUata of Dr. Preflavin. 

DCCCCXXIII. 

The Kcyfei^fi pill is formed by the foluttoo of mercury 
in the. acetous acid ; previous to which, to render its i'o-^ 
laden more complete, by freeing it of any extraneous mat- 
ter, it undergoes repeated triturations, and is paffed 
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through a watery fluid : and after having finiftied the fe- 
veral preparatory proceflfes, it is formed with manna, or 
any other faccharine fubflance, into pills. Their intro- 
dudlion into France met at flril with con fiderable oppofition. 
An opportunity being given for their adminillration in the 
Bicetre by the furgeon of that inftltution, they were noc 
attended with that fuccefs which the accounts of their in- 
ventor led praftitioners to exped. To 'Judge, however, 
in an unprejudiced manner of Keyfer's pill, we may re- 
mark, 

1. That ii is as,(aline preparation ; conTcquemly it mud' 
poflefs the (ame adlivity with any picparatlon of the mi- 
neral in that iTi’e. 

2. It is carcLitly freed from any CAtraneous matter be- 
fore Its fallnc flate is formed. And, 

3. The acid with which it is combined is of a weaker 
nature thnn mofl others 

On thefe accounts it rr ufl be a medicine of coufidcrable 
eflicacy ; though the enumeration of it:, advantages over 
frlfltnns, the common ini*lhod emp'oyed in I Vance, is by 
no means a jufl way ot drtennh'iii-g iu real merit, as ai} 
the other internal preparations that do not aH with too 
much violerxe poircfs the fame advantages. Jc has fel- 
dom been ufed in this country, as the procois cf pre- 
paring it previous to its folution is too tedious. 

DCCCCXXiV. 

. The terra foliata, fo termed by Ur. Preflavin, the m - 
ventor, proceeds on the fame principle with the forn»er, 
heing a combination of mercury with cream of tartar. 
Tile views of the author in forming this preparation 
were, 

U 2 
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1. ^Thatit fhould pcffefs the fame advantages with the 
other preparations with the weaker acids, in being ufed 
with more fafety than the ftrong falii-e compoficions, and 
being at the fame time fufficienily adiive ro effeft a cure. 
And, 

2 . That the body giving it the faline (fate (hould pof- 
fefs dronger powers of folability than any other fimilar 
body of the fame ftreagth, and thus that more real mer- 
cury might enter into the compofition of the prepajai'-cn ; 
the latter being on this account, according to common 
opinion, more flJcce^^.^u1 in the cure* 

For thcfe reafons ii defcrvcs to be perhaps preferred to 
K.eyfer’s pill ; but th*^ (l:fIicul:y.ol forming fuch prepa- 
rations has been one great reafon that they have never 
come into general pradlicc ; and their merit, therefore, 
has commonly relied with theoiiglnal inverrtors; to whom 
the ftridted credit in their details oi their fuccefs is not 
always due, 

DCCCCXXV. 

But before the fclution of mercury with the weaker 
adds took place, which is of more modern difeovery, 
praftitioners, in order to diminifli the powers of the fa- 
line prepa ations, endeavoured to feparate the mercury 
from its combination, by which, part of its viiulence ac- 
quired in foiution' might be lull ; and thus the precipi- 
tates came to be formed. Their man^ er of doing this, 
however, did not always tend to lefiVn ihe a-fiivity of the 
preparation; hence, - they found by experience, that the 
greater part of ihem were unfit for internal ufc, 
DCCCCXXVI, 

The firft way thc*y attempted it, was abftraflion of the 
oxygen acquiied from the acid, by calcination of the fa- 
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li-st: bo:Iy ; but what it loil in power by the dilfipatkm of 
acid, it gained hete in a different way by the procekcf 
i.*ilcinaiIon. 

The ncAl method, therefore, wasi without Culciujiucn, 
to attempt the removal of the acid by the addition of fuclt 
bodies as pn/Icffed a «uorc poweskil attrattiun for it 
iiie nirrcury» dr alhulics. But In very few caies can tbs; 
CLdradb "lofacii, even by a’kaiies, wiie^eids coinbinod 
With mercury, be outircly accomphdicd ; and where ncy 
portion rcmiwns, the prepanrion Hill eiaius a great 
of Its adlivity. * 

To affirt, then, the adion of alki.u'*, which was fo>nui 
incomplete, rccoarfe was r.cx: had to ti c ahithnee alfi of 
heat, confining Iti ihe combi j.'vion cft’ac t-vo former rnt 
ihods ; but by this fecond procefs, the mlldncfs acquired 
by abfiradion of acid wa!» counteraded by the degree of 
calcinatioii they received, lb that they were cxpcvienceci 
Hill very powerful. 

From the v^ar.t of fnecefs, therefore, to render th'‘m 
milder in this way, inileud cA the alkalis, a i;i d vvas n'‘ r 
made of effedi.ig the Lmcendl, by their coinoinati jn w 
compound lubfiances ; but the fame expofurc to hi'.-it br*- 
ing in the greater number of inllanccs neetdary to ac. 
complifli their utdon, the fame effedi-was experienced to 
attend ihefe comporuions in tlieir fill I retaining a very 
Siftive ilate. Hcrce, the only method to render Lline 
p'^eparations milder, confifis in the abftradUon of the ori- 
ginal acid as much as poifible, without allowing any far- 
ther procefs to lake place. 

Dccccxxyir. 

From this view of the operation of mercury, it would 

u 3 
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appear that the lefs oxydation the metal receives, the more 
certain are its anti venereal powers ; 3 circumftance which 
militates ilroi^gly againU the principle of the acids formerly, 
detailed, and the other new remedies in this difeafe ; nay, 
from fonie fads we might be Jed to infer, that were the 
mercury reduced to a fimple earth, and could it be com- 
pletely deprived of oxygen it would be ftill more perma- 
bently fuccefsful in producing a cure. To this corcluhon 
we are irrefiflibly brought, if the fads adduced be jud ; 

1. That the faline remedies which poflefs the higheft 
oxydation, when truiled to alone, in t^. greater number 
of cafes fail in efFeding a permanent removal of the dif- 
eafe. 

2. That the Amply calcined or oxydalcd forms are more 
fuccefsful than the former ; but. 

3. That the triturated ones, in which the C 7 i 7 dation is 
hail by the univerfai confentof praditioners, ever fince 
their introdudion, have been more confided in than any 
other, and that the blue pill and ointment are, as a proof 
of if, more in ufe than any other preparations of the pre- 
fent day. 

The faline remedied, therefore, like the acids, may be 
employed ;o fufpend quickijrthe violence of thefymptoms 
at firft, or they may be ufed fimply to keep up the mer- 
curial dirpofuion in the habit for feme time after the cure* 
as a matter of precaution » 

DCCCC vXViTL 

The next metal that has equally employed the attention 
of chemifis for the purpofes of medicine as mercury, is anti- 
mony ; and where mercury basbeen appropriated in a parti- 
cular manner to the removal of certain ferms of chronic dif- 
eafe, aniimory has gained its chief reputation by attacking 
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thole of an scute nature, and particularly of the febrile 
kind. From oxydation it derives the moll active povveis 
to fuch a degree indeed, as to require to be moderated By 
fubtrading part of its oxygen, and exhibiting it in divided 
dofcs In 'the moft cautious manner. No medicine feems 
to poffefs fuch extenfive and unifut m powers, over the 
dlfcharge by the iVin, and its exhlbliijn is alfo furc to 
remove that conllridlion of fonace to generaily preftnt in 
febrile ddeafes, witii the refolution of which we hnd a cri* 
fis fo often attf.’oded. 

The ufeof antinitf’r.iaU in dyfentcry h a pradice founded 
on the fame piiriciplc ro their optranon in fevers, and U'* 
this difeafe i*. always dilllngailhed by the fate of furfacc 
ronfpiciJoiia in fevers, and other marks of a morbid de- 
t*crmi(UUon to the bovveI«« th« rciioring it to its proper 
channel is neceiTary to the cure. Hercc antimonials in 
the acute dyfentery and mercury in the more chronic is a 
proper didin^ion in prafiice* But the introduction of 
mercury in acute difcafci is now a practice which is fu- 
perfeding every other, and from its permanent Aimulus it 
has been found preferable to the more adtlve but lefs cer* 
tain operation of antimony* Hence its application in 
w.'irm climates in typhus, in cynanchpo-malga, and in a 
number of alFcAions to which it was formerly reckoned 
hoilile in its nature, in which difeafes, till the mercury 
has fully entered the fyliem, no remiilion of the fymptoms 
occurs ; but from this period, a proof of the^mode of its 
a£iion, a decline of the malady takes places ^ 
DCCCCXXIX. 

The chief preparations of antimony in nfe are the 
James’s powder, or tartarifed antimony and the emetic 

U4 
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^vvine* The former of thefe hai been g;cnerally ufed 
all cafes of incipient difeafe, atten.Kd \uth febrile fymp- 
tomt, in full dofes, and aftervN4jds connnued in naufeating 
quantity, fo as to produce a remlilion, chiefly by relaxa- 
tion of the furface. The latter is more ufed in the com^* 
plaints of children thin in the cafes of adults. No 
mineral affords^a remedy of fo uncertain operation as th‘,i 
antimony, from its flw)i'g attraciion for acid. ; its o:'.}da* 
lion is pew erf Lilly increafed in the i^omach wherever a 
difengaged acid occurs, cither as the tflefl of difeafe or 
from the particular ftate of the contenis of the llomach 
at the time. To re^ider it a fafe metJicine, therefore, the 
great obje£l has been to reduce it to an impcrfcA oxyda- 
non, and of all the forms for doing this that of the James's 
powder has gained the preference. It is from this cir,^ 
cumftance, in order to render its .operation milder, that 
feme attempts have been made to introduce it, like mer- 
cury, from the external furface. This is done by fric- 
tions ei'h^r with a folution of tartarifed antimony, or 
wuh it formed into an ointment, in the proportion of a 
/cri'plt' ai ii vmc. Isom the roar.ner of ics introdudiion, and 
meeting no dilengaged acid in its courfe, as in the primap 
vi«, its operation never, wc arc told, arifes to any a'arm- 
ing height, and the fccretions are gradually increafed by 
it. Perhaps in this form it maybe beft fuited to the cure 
of chronic difeafes. 

•' The fulphur antimonia prccipitatum, and feme of the 
other preparations, are chiefly employed in combination 
with m^ury in chronic difeafes of the £kln. 

DCCCCXXX. 

, The next nictal introduced into medicine is zinc. An 
Attempt has been made to employ its oxyd as a remedy 
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in convulfive difeafes. From its ailringent tonic naturef 
wiiere thcfe difeafes are the cffedl of hmplc debility and 
reiaxationj without any permanent local caufe, it may be 
i'uccefsfuL and accordingly well attefted inftances of cure 
are on record ; but its powers extend no farther. Of 
late it has. been tried to combine this mineral with mer- 
cury, under the title of the calx ainci hydrargyrata, by 
adding to three parts of the triturated mercury by tur^ 
pcntinc two parts of oxyd of zinc, by precipitating white 
vitriol by kali, and this combination is confidered as 
wonderfully pov^rful in the cure of lues, and as ading by 
a powerful and tonic operation, without much increaiing 
any of the fecretions, The white vitriol is chiefly ufed 
as an external application, efpecially in eye-wafhes, and 
as an inje^lion in gonorrhoea. Where internally em- 
ployed it is as a vomit, where the operation of an emetic 
is required quickly, as in cafes of poifon. The oxyd,' 
however, in the form of ointment, forms an ufeful appli- 
cation to gleety fores. 

Dccccxxxr. 

Lead is a metal of more general applicadofi than the . 
laft, but its ufe is almoll excluflvely confin^;j^ external 
forms. In cafes of haemorrhage, and in fom'e cafes of 
phthifis, the cerufla acetata has been cautiouify employed 
in very circuraferibed dofes, and an alleviation; of jymp- ' 
toms has fometimes attended its exhibition. &ut while it 
is thus dangerous and uncertain, as an internal remedy, it 
'pofleflfes much fuccefs as an external application. Whole 
volumes have been written, in its praxfe, and the entbu- 
fiafm of Goulard carried it almofl: the length of an 
univerfal remedy. That it proves highly cooling and 

' ■ ^^5 i ■ ■ 
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fedatlve» in local inflammation, there is no donbr, 

and efpecially where there is much irritation and pain. 
From its aflringency it is racctAful aiib in fuch ulcerations 
as are the effefi of fimple relaxation, and it^ gleety dif- 
eharges its .powers arc ufefal wherever it can be fafcly 
employed. This, however, is the extent of its virtues. 
The more highly oxydated Ute more ierviceable it is 
^und, and hence ici folution is commonly made in the 
licetous acid previous to ufe, fo as to increaft its oxydation 
to the highefl degree. On this account the cerulTa 
ncetata is its preparation mod in reji^te, though the 
ceruffa itfelf is occafionally employed. 

From the deletereous nature of this metal moft of thofe 
employed with it are fubjefl to be morbidly affe^led, in a 
peculiar manner, as it either occaflons fpafmodic cholic or 
palfy, Thcfc complaints begin here with obftinatc coo- 
flipation or griping pains in the bowels, paralytic afTeftion 
of the extremities, a fallow complexion, and great emaci* 
atlon. The progrefs of fuch fy mptoms is gradual, and 
therefore the workmen generally continue fo long that 
they are incurable before they have rCcourfe to aflillance. 
The fame fymptoms occur in a lelTer degree from the ufe 
of ceruflated^wines, the deteflion of which we have con* 
fidered clfewhere. Oils and fulphur, properly employed, 

. prove the only cure. 

, DCCGCXXXIL 

Tin, the next metal, is of fmall importance in medicine. 
It has been employed in powder, as a vermifuge, with the 
view of ailing by ita gritty nature, in rubbing againll the 
inteftines, and thus removing the fliroe in which the worms 
ate involved ; but it is preferable for this difisaie when 
mployed in tkt form of an amalgam. 
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DCCCCXXXIIL 

Iron is of all others the metal the mofl congenial to the 
human frame. It exifls in ic as a confticuent principle, 
and the efFefb of morbidly augmenting it, which has been 
tried by the Italian phyficians, is to increafe not only the 
quantity of the colouring part of the blood, but alfo the 
general quantity of fibrine in the fyflem. It i$ therefore 
a powerful and univer fal tonic, incrcafing by its oxydatioti 
both the colour of parts, and the general heat and aui* 
mation of thqbody. The exaft quantity of iron prefent 
in the fyftem h difficult to determine, as authors are 
not agreed upon it. It is taken in greatefl quantity from 
animal food, though it is liable to be change^omevvhat 
by the eFeds of cookery previous to its introduflion. 
Iron a3s iiioft powerfully when employed in the mod 
imperfe^ date of oxydation ; for of all the metals that 
enter the body, as medicine, it is the mofl liable to 
attrafl oxygen there* The fituations of difeafe to which 
it is chiefly applicable are tUofe in which an imperfect 
animalization is difplaycd, and where wcaknefs proceeds 
from a dcfcA in the conftituent principles of the fyftem, 
either in confcquence of original conformation or accL 
dental caufes. This Hate is particularly charaderized by 
a pallid countenance, by want of natural heat, and muGh 
^iifengaged acid afTeding the prima; vise. In fuch ca(e« 
the ufe of iron is experienced moll ruccefsful, particularly 
if joined with that proper quantity of nouriihinent which 
will afford animal gluten fufficient for the adion of the 
medicine, or in order to its perfeding the procefs of 
animalization. In all cafes of inflamm.uory difpofuion 

this medicine has been reckoned hurtful, and even in that 
U6 
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chronic inHamhiauon which is combined wiih fume oh- 
illrudlion of the vifcera or fmall veflcls *it is equally fo. 
Where ventured on here it (hould be in the form of a 
mineral water, as the faline combination will counterafl 
any excefs of its tonic power. 

DCCCCXXXiV. 

Manganefe has been confidered as a fpecies of iron, 
but by its medical effefls it does not appear fo. While 
iron is the moH falutary to the human frame, this metal 
cannot be exhibited without much danger<». by inducing 
the moil active inilammatory ilate. Jk^exiits in fmall 
quantity in all animal bodies ; but from fome experience 
of its effefts we venture decidedly on this opinion. Ex- 
ternally it may be fafely employed, and it has accordingly 
been ufed with fuccefs in cutaneous difeafes, particularly 
the itch, in the form of ointment. 

DCCCCXXXV, 

ArfeniCf of all the metals, is the mofl deleterious to 
animal life, and every day teems with infl^rtces of death 
from its imprudent application. As a niei)|ine it has 
been long introduced, from its fuppofed ton'c powers, 
and applied to the cure of obitinate intermittenis, cancer, 
and fome other fpecies of ulcerations. In the Ij'il its wfe 
is perhaps Icfs exceptionable than in the fecond^\for here 
its application is generally for a very ihort pen*>d ; but 
wherever the difeafe requires its long continuance, its 
pernicious confequences in undermining the conft'tution 
and fapplng the general health, will greatly coun.^^rad 
any temporary advantages to be derived from it* the 
fubjcdk.of cancer little can be faid in its favour. That in 
certain ulcerations, refembling cancer, it has occafionally 
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faccecded , there is no doubt ; but in real cancer, from much 
experience, we have ever found it do harm. In all cafes 
it is exhibited in the form of an oxyd, and from its ftrong 
attra<ftion for oxygen, it rouft be uncertain in its effeds 
in different cOuftitutions, when introduced into the fyftem* 
No metal has its a^livity fo much counteraAcd by fulphur 
as this. According to the quantity combined it can be 
reduced almoft to an inert date, a proof of its llrong 
connection with the faline nature. In ulcerations it has 
been applied chiefly externally as a cauftic ; and under the 
name of Plunket s powder, and fome others, it has ac- 
quired confxderabie reputation, as it poflefies the particular 
quality of aCUng without much pain, and induces on the 
part a fpcedy and effectual fpacetus. One great fecret 
to its fuccefs is the time it is allowed to lie, that a com- 
plete feparation may enfue, 

DCCCCXXXVI. 

An attempt has alfo been made to combine this metal with 
others. In a communication to my much refpeCted friend 
Dr. Ganhfhore, by Dr. Clarke of Dominica, the fuccefs 
of two combinations, the one with antimony, the ocher 
with mercury,, are ftrongly inftanced. The arfeniate of 
antimony is prepared with the acid of arfenic, and 
the crocus or vitrum of antimony, in the fame man- 
ner, and nearly in the fame proportions, as the antim. 
tartariz, or tart, emetic, only with a larger proportion of 
the acid, arfenici (ilcered, chryflallized and pulverized ; 
and the dofc he ufed is of a grain, in the form of a 
piU, twice a day ; rnd after ufing it fome time, he ven- 
tured to give ^ of a grain, in the fame manner. This 
is the mod ufeful of his two new remedies, the fenfible 
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elFefi of nrhich u by fweat^ and its eiFetSls are very evi- 
dent and extraordinary on the Jeprofy of that country, 
vtz, elephantiaiis or lepra grecorum ; and it may do good 
in the fcaly leprofy. 

DCCCCXXXVII. 

. The arfeniate of mercury, or hydrargyrus arfenicatus, 
although not fo ufeful as the former^ is more diiiicult of 
preparation. I'o a^fatu rated folution of the nitrate of 
mercury add a faturated folution of ar'fenic. tartariz. or 
oxyd of arfenlc faturated with fixed alkaltpe fait* by de« 
grees, till the eiFervefcence ceafes, by which means a 
double eledive aurafllon will take place, by the acid of 
nitre laying hold of the fixed alkali, and leaving the 
mercury to unite to the arfenlc ; or it may be prepared 
in the following manner, viz. Precipitate the mercury 
from the hydragyr. nitrat. by the addition of fixed alkali* 
and to the precipitate fo obtsuaed add the acid of arfenlc* 
and boi] it until a folution takes place ; which, on cooling, 
will chryflallize, in the fame manner as it does in the 
hydrargyr. acetatus, of which Keyfer’s pills werefuppofed 
to be compofed. Of this reduced into fine powder he 
began by giving only of a grain, and afterwards 
for its operation is more powerful, foaeiimes griping and 
purging, if given in larger dofes ; its chief t£Fe£t is how- 
ever by fweat, when given in very fmall dofei. With it 
he has cured feveral negrbes of the yaws* but more efpe* 
cially of the return ynws, fo common in the Well Indies, 
from bad treatment at firft* and fo dlHicoU of cure, as is 
known to every medical prafiitioner in theft illands, X^e 
knows not for what difrafe this preparation might be ufed 
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!n a colJ climate» perhaps in flight cancerous cales^ or 
as an antifyphilitic. The other may be ufeful in cuta. 
neous difcftfcs, cfpecially fuch fcaly fcorbutic conuplainti 
as are commonly denominated leprous. 

DCCCCXXXVJIL 

Copper is a metal which is more dangerous as a poifon 
than ufeful as a medicine. It has been introduced^ how* 
ever» as a tonic in nervous difeafes, under the form of 
the caprum ammoniacum* and in this form it has often 
been experienced highly fuccefsful where fuch alFcdlioni 
do not depend on any local caufe. Externally ufed it 
forms a powerful application in certaincafes of ulceration. 
From its dfe as a kitchen utenfil^ accidents often arife by 
the oxydation of chje metal giving a taint to the alimentary 
’ fubftance they contain. This generally happens in con., 
feqoence of the tin covering or layer being worn ofFfocli 
veffel, and the alimenury fttb^ances being allowed to ftand 
in them ; for the oxydation of this metal takes place mm 
readily in a low than increafe^ tem|:«rature> and cold 
liquors therefore have a more powerful effefl. The con* 
fequence of this impregnation is to produce violent Tick* 
tiefs and vomiting, and when proceeding farther, general 
• pain« through the body and affedion of the eyes, la 
fuch cafes d^ution at firft, and oils and fulphur afterwards, 
will counteraA the effeds of the poifon. The fame 
confequencea have been known at times to follow the ufe 
of vinegar, from an impregnation of this metal, 

DCCCCXXXIX. 

Of the newly difeovered metals none of them have 
been at all applied to the purpofes of medicine; and of 
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the nobler metals, filver and gold, the argentum mtratum 
of the former is the only preparation in ufe. It forms 
the aiod ufeful cauflic in furgica) |)raAice, and is exter* 
Dally applied for this porpofe in moil cafes. Of late it 
has been introduced as a medicine internally, in cafes of 
epilepfy, and other nervous afFefllons, with the fame view 
as the oxyd of zinc, and it is faid with more decided 
Aiccefs. 

'^DCCCCXL* 

From this view it appears that the metals afford a 
number of powerful remedies, but in th^’ exhibition of 
them their form ihould be regulated by the natiire of the 
difeafe. Where metals are employed as medicines to 
fubdue particular fyinptoms, and their a£lioir isjg[uickl/ 
required, their oxydation and folution in acids is certainly 
their moil powerful form. By this form they combine 
the powers of the remedies of the former clafs, or the 
falls, along with the peculiar property they acquire from 
the metallic bafe. By the new experimentalills this lail 
circumilance has been lo(l fight of, and their adion alone 
attributed to the faline form. In all chronic difeafes, 
however, or where a continued and permanent aflion is 
neceffary of a metal as a medicine ; the more imperfect its 
oxydation the more ruccefsfol will its operation be found, 
and hence, as formerly inftanced, the fuperiority of the 
tritured preparations of mercury over every other, from 
that metal being in its lead oxydated date. The pre* 
cipitates we fhould confider as the mod certain forms 
for medicines, could they be entirely freed from their 
oxygen. 
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Anmal end Vey table Subjlances* 

'I'o finifh our a..c'.,unt of tne objects of chcmiftry, it re- 
rnaiiii to examine ;hc nature of the vegetable and animal 
t'ubibinces. 

Ali a’.imal and vegetable fubftances are of a compound 
nature, and by this compolition they are dillingiilshed from 
the diftlTcnt bodice hitherto examined, l^he principles 
in all of them are the fame ; their union and modification 
arc only found ditferent 5' they cannot be imitated by art, as 
they arc peculiarly combined in the vcfllds of tlie organic 
being, ^^fKktftTundcr the influence of the principle of life, 

Th(t?r combinations, however, arc fo nicely balanced as 
to render them liable, op the flighted caufes, to decompo- 
fuion and iC^nge. This is effedted either by the chemi- 
cal powers, as heat, mixture, kt. or by the fpontancous 
adion of their own principles on each other, "Ehis de- 
compofitiori taking place, occafions new combinations 
of their principles to be formed ; and thefe new combina- 
tions, from the fimilarity of their principles, are in all 
thefe fubdanees the fame. 

DCCCCXLII. 

The ultimate principles of vegetable bodies, are car^^ 
bon, oxygen, and hydrogen. The oUimaie principles of 
animals are the fame, with the addilion of azote and 
pbofphorus, A proportion of faline earthy and metallic 
matter is alfo found, but it is both inconfiderable and not 
conftanc. 'Lime and iron are the mod condantly prefent 
of what we may term the extraneous elements. 

DCCCCXLIIT. 

Animal fubdanees differ chiefly from the vegetable in 
their ftronger tendency to the procefs of putrifaftlon ; 
and this tendency is the confequence of their greater pro- 
portion of azote, phofphorus, and fulphur; the combi- 
nations of which yield largely of ammonia. Thus ve- 
getable and animal fublUnces may be confidcred as pro- 
duced by a loofe and flight coileftion 0/ the piinciplea 
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which conftitate other bodies. Their produdlion and 
growth arc more rapid» and they have a conllant tendency 
to as q!uick a diffolution of their confticuent parts. 

DCCCCXLIV. 

Vegetabli Sul^anca^ 

The vegetables come to be firft confidered^ as having 
an intermediate nature betwecni .the ^imal and the dead 
part of the creatic^n ; for the vegetables are produced 
from the dead inorganic fubdances* while animals again 
proceed from them, either immediately or through the 
imerventiun of other animals. ' '* * 

DCCCCXLV. 

In entering upon this fubjeAi we would indulge a little 
cp.vn the immenfe variety of vegetables with which the 
kttte of nature is beautified i fotnc heighten it by their 
helgh;« liatelinersi and form i others by cbeir orderi ele* 
gancei and fymmetryf diverftfied by th^^ir difterent fpe» 
cieit and fitll more by their beautiful formi (he colour in 
their ftowers. and the fragrance of their fmell ; but bc« 
fidea their beauty, many of them hold a much Tuperior 
rank, furnifliing food as well as the nccefl’^ry ftielter for 
the diiFerent animals ; and many are valuable, as being 
pofTefied of medical qualities, or for being otberwife uferul 
in arts. For one or other of thefe purpofes different 
kinds are adapted to different climates ; the blackrft hills 
nourifh plants which will notgrowtoperfedlion in warmer 
iituations ; and by attending to this, boumils ifave reared 
in their gardens many plants which could not be brought 
to perfection before; we need not mention the immenfe pro- 
vificn made under water for the food and fhelter of aoU 
mals con&ned to chat climate. 

DCCCCXLVI. 

Without entering into the flruAure and economy of 
vegetables, the detail of which belongs to another place, 
the variety of fubftances which are diftinguifhable, in 
them we find referable to nineteen different kinds. 
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i. With regard to the folid fibres, or wood, it is little 
an obje^ of cbemidry ; it may be compared to the bones in 
"the (keleton of animals, it remains after all the other fab*- 
dances are extraflcd by the different proceifes to which 
the vegetable is fubjefled, free of tafte or fmell, and in<- 
folubJe in water, but dill retaining a quantity of carbon ; 
it£> principles are more drongly combined than thofe of the 
other fubdanccs which the vegetable contains, and cannot 
be feparated but by fire or putrifadbion, to which it is much 
Icfs fubjeift than moft of the other parts. Sometimes wc 
meet with thisnart feparated completely, after a long and 
frequent deiitSiSioii of the vegetables ; at length, we have 
a matter dill retaining the form, but quite deditutc of any fort 
of juice, free of tafte, odour, or any other fenfible quality. 
DCCCCXLVlir. 

a. The fecond principle is the mucilage, or gum. This 
matter, when it appears in the ^reatcU perfection, i* in* 
iipid, inodorous, foluble in waterloto a vifeous fluid, not 
ioJuble in alcohol or oil, not volatile in the beat of boiling 
water, or fudble, nor more inflammable than the vegetable 
fubftances in general are. 

DCCCCXLIX. 

This Aibdance abounds fo much in feme vegetables, 
that the veflels burd and fhed this juice. In this manner 
the gum arabic is obtained, and the gum cragacanth, and 
all Che other pore gums, which are employed in phar- 
macy and ip arts. We can fee it break out from the bark 
of our common plumb and cherry trees ; we fee a vifeid 
tranfparent juice liquid like water, but which concretes into 
a folid tranfparcnc fubdance upon being expofed to the air« 

DCCCCLV. , 

This fubdance, though not a6ted upon by oils, (hews a 
remarkable dirpofitton to unite with them, when in the 
dace of a mucilage, when combined with water in a vifeid 
fluid ; and it not only unites with them, but renders them 
mifcible with water ; but unlefs a confiderable proportion 
of them be ufed we have npt a perfect folution of the oily 
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matter, and it is liable to feparate nnd rifj again to tiic 
top, but the giitn is nonvithdar-ding diflblveJ, and com- 
bined to a certain dfgiee v.itu ihc water; ani if the , 
quantity of gurji is fufficicnt, the union is fo complt te, that 
it will hrirdly feparate at any rate ; fo that this ion of 
combinaiii’n may bo cenfidered as a particular f|;ccics ol 
folution, and has been properly called emulfioo, from the 
refcmbl.ince the mixture has iq milk ; the miaua’ paru 
‘ of the oil, which ar^ net perfe^lly djlfolved, tefledtirsg the 
light, io at to give the appearance of milk* 

1‘his lore of combination is very frequent in plants, all 
thefe giving milky juices containing a fsil'^ftancc of this 
natufc ; fucli juice being a combination of oil^and refinous 
matters ivitu by the intervention of gum. Thefe 

juices, on being allowed to qvaporate, concrete into a 
dark coloured fubfance, which is properly called a gutn 
rt-fin, ccsitaining a gummy matter, and refinous or oily 
matter united together at the fame time* Thcie^ ate 
many of fuch compounds employed in pharmacy, as opium, 
aiTafoctida, myrrh, ammontacum, fagapenum, galbanuro, 
&c* and the greateft number of. the refinous fubllances 
have it more or lefs united with them, as more or lefs of 
them can aUvays be difiblved in water* This power of 
gum in promoting the folutton of oily and refinous matter 
in water is particularly worthy of attention, becaufe it is 
ufeful in pharmacy. 

There arc many plants the medical parts of which are 
refinous or oily ; perhaps this is the cafe with the whole, 
or by far the grealeft part of the vegetables remarkable 
for their medical power ; it refides in fome fubflancc of 
an oily and refinous nature ; now it happens, that thefe 
fubftances, as extrafled from their refpeftive plants, prove 
difficultly foluble in the fiomach, fo it is necefiary to add 
ibmc other fubllance which will promote their combination 
with water, and we cannot have recourfe to any thing bet- 
ter than gum ; for a gummy matter is free from this in- 
convenience : a flight acidity in the flomach has no other 
efca upon it than pure water ; fo it is the moll proper 
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fubftance to be added to refinous bodies, to promote their 
folubility in the animal humours, 

DCCCCLI. 

Gum is oxydated by different acids. Thcnitric acidscon* 
verts its into oxalic» and the oxygenated muriatic acid in- 
to nitric; but it cannot be converted into fugar, or made 
to pafs into the vinous fermentation : its watery foluiion 
becomes clear, and forms the pyromucous acid. 

By theanalyfis of gum its condituent principles appear 
to be oxygen, hydrogen, carbon, azote, and lime; and 
from the twoUtjer it’s chief produ&ion arifes. 

3. TiTe fiiJfct kind of matter we mentioned is the aroma- 
tic oils and refins. 

The nature of thefe we treated of when we were con-' 
fidering the varieiiy of mHammable fubilances ; and ob« 
ferved, that they were found chiefly in vegetables; any 
e^samplcs of them found in animals are very rare. 

DCCCCLIt. 

4. The zecula, or (larch, is a particular principle, 
which is moll abundant in the nutritive grains and roots. 
It is c^tradled by beating or kneading them in water, and 
when properly picpared, is in the form of a light white pow- 
der, infipid, inodorous,- and foft to the touch. It forms a 
gelatinous (olution in hut water, but is infoluble in cold, 
and the fame takes place when in the (late of jelly ; this 
circumllance dilUnguilhes it from gum. It is alfo info- 
luble in alcohol. 

Fecula is difiblvcd and oxydated by feveral acids ; by 
nitric it is converted into mdic and O'talic aJds. Fc- 
cula is alfo convertible by a peculiar procefs into a faccha* 
line matter. 

DCCCCLllI. 

This procefs is rather an ope''aiion of nature ; it is an 
effeCl of the vegetarive powe'^ ; but art is employed in mo- 
difying tbe procefs, as in md.u' g The u- are different 
kinds of grain, which may be fubjeded to this ; but that 
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commonly employed is barley. The operation is to brin^ 
on a certain degree of vegetation ; it is firft fteeped in 
watery and after a proper quantity of humjdicy has been 
employedy it is put up in heaps, when a Hight degiee of 
heat is produced* by a flight degree of fermentation, and 
with this heat and humidity it begins to vegetate or ger- 
minate, as appears from the ihooting of the tWo principal 
parts of the vegetable from tlie centre of, the feed* the 
plume or rudiment of the uppef part, and the radical or 
rudiment of the under part. In moportion as thefe ad- 
vance oxygen is abforbed and caroonic 40id difeharged ; 
thus the change is produced graduallyv ^rpi n farinr.. 
ceous to a faccharine fubAance ^ and after the vegeta.. 
tion has proceeded a certain length* the grain is remarlc.^ 
ably fweet, and has all the qualities of fu^ar : it is more 
ibluble in water, diflblves into a vifeid fluid like fugar and 
water. As foon as the whSle has undergone this change, 
the procefs of vege.tation is flopt, by fcattering it and 
applying a drying^eat ; fo die grain is now changed into 
a faccharine (ubflance^ which is foluble to a great degree 
in cold water* and diflblves eaiily with the afliitance of a 
gentle heat. To this change all the purer farinaceous 
fubilances are fubjed, and even the roots of different ve- 
getables* as potatoes. 

DCCCCLIV. 

Several vegetables are remarkable for their fecula. The 
I ft is potatoes, the feculum of which is eaiily procured by 
grating them down, or diflblving by pouring on them a 
fufllcient quantity of water, in which the feculum is firll 
fufpended, and then falls to the bottom. The ad is bri- 
ony from which, when rafped, the fec^ulum is fqoeezed 
out by a prefs. The 3d is the teculum of the caflava, 
which undergoes a particular preparation. The 4th is 
fago, or the feHculum of the pith of the palm, and the 
laft is the feculum of wheat. 

DCCCCLVI. 

The 5th principle of vegetables is their fugar, which is 
very remarkable in fcveral refpci^s, and the nature of it 

13 
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is curioufi to a It has a pure Lveet tafte without 

any flavour ; like other falts, it diflolves freely in water, 
and is capable of cryflaUizauon^ and it refuies to diflblve 
in fpiric of wine when flrong, unlefs with the afliflance of 
heat, and feparates again when the fpirit is allowed to 
cool ; but it ibme of the other falts it has the power of re«- 
filling fermentation and putrefa^ion in vegetable rub>* 
ilances^ and tliis it poflefles to aconflderable degree; ic 
contains a quantity ofoarbonic acid, as appears from the 
efFeA of burning it with an impyreurnatic oil and carbon- 
a ted hydrogen. Thus its principles are hydrogen, car- 
bon, and oxygen : and theie are in the proportion of eight 
'paftsbfthefirfl, a8bfthcfccond,atvd64orthe third; and it 
proves ufefi^ in the eompofition of mortar ; added to lime 
it forms a hard mortar, and makes it more durable, pro- 
bably by furnifeing carbolic acid, which relteres the 
lime to a hard calcarious ilone. 

' ' DCCCCLVII. 

When fugar is oxydated it is converted into oxalic acid, 
and this is eafily cfFeflcd by dilliHing from it fix parts of 
nitric acid. It has alfo been fuppofed that fugar was 
poflefled of a faponaceous quality^ for promoting the union 
of lime and water, like gum. Dr. Boerhaave coniidcred 
this as one of the moll ufeful qualities of fugar, with re- 
fped to medicines and pharmacy ; but experience does 
not confirm this notion. It fliows feme difpofition to pro- 
mote the mixture of eflfential oils with water, but they have 
a confiderable difpofition to unite of tbemfelves ; and fixed 
oiKs alfo, when attenuated by repeated dilllllatious, become 
fo difpofed ; but when we try the fixed oils, we do not 
find chat fugar affifis their union with water. 

DCCCCLVni. 

Sugar dilTolved in water, and placed in a certain tem- 
perature, undergoes a change in its compoficloo, and is 
converted by the procefs of fermentation into ardent 
fpirit. 

DCCCCLIX. 

The fucceflive formation of the three vegetable prin- 



456 VEGETABLE SUBSTANCES. 

ciples we have hitherto deferibed, is eafier traced than any 
others. The fap containing the general principles of ve- 
getable matter with fome falts, having lime for their bale, 
18 changed into gum, which to the general cortftituenc parts, 
poflelt'es alfo, io addition, a proportion of lime and azote. 
By the attra^ipti of the two latter principles fecula comes 
next to be formed ; and by the addition of oxygen to this 
part, and the extra^ion of the proportion of its carbonic 
acid, it is converted^into fug^ Thus fugar poflcEes an 
excefs of oxygen, and its proauiSiiQD, is favoured by a fe- 
cliifion of the vegetablcparts,thatico)uUin it from tbt light. 

6. The next principles of vege^lBles are ’ gluten and 
albumen. The lirll is coi)tainetiii\iii moll, farinaceous 
grains and roots, along with ih^ fecula and fugar. It is 
infipid, of a grey colour, Is very duflile, and elaliic, and 
refemblcs the gluten of the aihimal. It eicilte In the beft 
flour in the proportion of from pne-flfth to a .thiro part. 
It is infoluble in water, and' My fo in fm?ll quantity in 
alcohol, icis difTolved by different acids, and thefe folu- 
tions are again decompofed by the alkalies. The nitric 
.^cid, in dlflblving it, extricates a confiderable quantity of 
azote, and its refidue forms oxalic acid. By heat it is 
fubjeft to putrefaflion, and when decompofed gives out, 
as its chief produd, much ammonia. Hence it appears 
a compofition of azote with hydrogen and carbon. 

DCCCCLXI. 

7. Albumen, the other principle, is combined with 
the former. It is diffolved by the water, by which the 
flour is decompofed, and feparates, when it is heated, in 
light flakes. It is foluble in cold water, but coagulates 
by heat or alcohol, li dilTolves in the alkalies, is liable 
to putr^fiAion ; and when decompofed by heat, affords 
ammonia. 

DCCCCLXir. 

The mixture of fecula and fugar with thefe two laJ! 
principles in vegetables, gives a juft fuperiority in point 
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of nourllhment to thofe fubflanccs that contain them^ being 
already, as it were, fomewhat of an animal nature. 

DCCCCLXIII. 

8. Oils, the next principle of vegetables, was already 
examined in the dafs of inflammables, both thofe of an 
eflential and fixed nature, and their general properties of 
unfluofity and inflammability confidcred. Camphor, an- 
other produdl, was alfo clafled under the fame head, being 
an eflential oil, with a larger proportion of carbon. 

pCCCCLXiy. 

. a? Wax came.iiflder the fame diftinSion, being a variety 
"of the'fixcd, in the' fame manner as camphor is of the 
ciTentiaL oiU« 

DCCCCLXV. 

10. kefins and balfams were treated under the fame 
diviflon, the former boing merely an oil rendered concrete 
by oxygen ; the latter, being a refin, with the benzoic 
acid. A variety of the flrfl; often occurs, termed gum 
refln, in which an intimate union of the gum and refln 
takes place. 

DCCCCLXVI. 

It. Extract, the next vegetable produA, has not 
hitherto been treated under any of the former divifions. 
It is a dry brown matter, flightly deliquefeent in the air, 
andfolublein water. It is obtained from the juices of 
the plants by mechanical prefTure, from the plant itfelf, 
by infufjon or decoAion, and the fubjeAing it to inrpif* 
fation. It is equally foluble in water and in alcohol, and 
it abforbs oxygen, when expofed to the atmofphere, thus 
leffening its folubility. By oxygenated muriatic acid it is 
converted into a concrete fubflance of a yellow colour, 
infoluble in water, and by diftillation it affords an empy- 
reumatic oil and acid, with ammonia. Its conflicucnc 
principles are thofe of every vegetable along with azote. 

DCCCCLXVII. 

12. A peculiar vegetable produA falls next to be 
examined, termed the caoutchouc, or elaftic gum. It is 
I’.ie infpiflated juice of a tree in South America. It is 

VOL. Ill, X 
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obtained by incifions in the bark ; k is at firil thick and 
milky, and becomes concrete on expofure to the air, from 
the abforption of oxygen. It Is remarkable for its duc- 
tility and clafticity, when dry. It is fottened by water, is 
diffolved by the ethers, and by the firmed and eflential oils. 
It is not a^ed on by the alkalies, but is altered by the 
i'ulphuric and nitric acids. It is foftened and lofes its 
clafticity by heat. Its elements are the general conftituent 
principles of vegetables with azote. 

DCCCCLXVllI. 

13. The vegetable principles that come next in fuc- 
ceflion are the various fpecies of acids already d^ikd- 
under the head of falts. Thefe acids we found peculiar 
to certain plants, and alfo to certain periods of their 
vegetation. They have all the other vegetable produds, 
a bafe of carbon and hydrogen, and dlfter from each 
other chiefly in the proportion of thefe principles, and 
hence their converfion into each other. The oxalic 
being the one moil highly oxygenated, into it the others 
are changed. 

DCOCCLXIX. 

14. Alkalies, as well as acids, are alfo, as we have 
formerly feen, a vegetable produd, and thefe alkalies are 
confined to potafh and foda. The iirft is found in ail 
plants that grow at a dlftance from the fea ; the fecond 
is found in all the plants that grow in the Tea, and in 
many tha: grow on land. 

DCCCCLXX. 

15. Tannin, or the tanning principle, is another pe- 
culiar vegetable produd* It was formerly confidered 
with the vegetable acids. 

DCCCCLXXI. 

16. Earth is alfo prefent, in a certain proportion, in 
all vegetables ; and the kinds met with are lime, filica, 
magnefia, and alumine. The two firft, however, are the 
meft abundant, particularly lime. 

DCCCCLXXII. 

1 7. Metals arc occafionally met in vegetable fubftances. 
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The principal one is iron, which exifts in moft plants 
Manganefe and gold have been alfo detedUd. 

DCLCCLXXIIl.^ 

18. The aroma of vegetables has been marked as 
another dillindt principle for the examination of chc- 
miflry, 'Ehoui^h refiding generally in the eiTential oil, it 
is by no means excluiively conlined to it, but exifts as a 
feparate principle, more fubtle and volatile than e/Tential 
Oil, and on which the odour of the latter depends. Hence 
it is found in plants in which no eiTential oil exilU, and it 
is eafily imparted ip water by thcfe plants, being readily 
dilen^aged from any plant by a moderate heat. 

DCCCCLXXIV. 

19. To thcfe principles of vegetables may be, laftly, 
added the colouring matters. In different vegetables 
this matter has different chemical properties, it is 
extradled by different folvents ; and in its produdion or 
application to fublUnce$> it is certain oxygen ads an 
important pait. 

DCCCCLXXV. 

After this view of the principles of vegetation wc are 
next led to tlic combinations they form in confcqucnce 
of their decompofition by fermentation. 

DCCCCLXXVJ. 

Ferment at tm and PutrefaSfion. 

The faccharine farinaceous pans of vegetables ar 
more difpofed 10 undergo a great change by what is called 
fermentation ; the other parts have a difpofuion to other 
changes, which are called putrefadion, corruption, or 
dlffblution. Jt is proper, therefore, to confider thcfe 
•changes. The dirpofuion is in confequence of the loofe 
cohefion of their conliituent parts. 

DCCCCLXXVIL 

Vinous Fermentation^ 

The faccharine matter only, and the farinaceous, 
when converted into faccharine by vegetation, can un- 
dergo this fermentation ; but they mull be diflblved in 
X 2 



460 VEGETABLE SUBSTANCES. 

water, and reduced to fluidity, cither naturally or arti- 
ficially, Ail the juices of fruits contain afaccharine fub- 
ftance di/Tolved, and they are remarkably prone to this 
fermentation ; but if the matter is not already fluid, as 
honey, malt, dried fruits, fugar, farina, it mufl be dif* 
folved in water; and as fluidity is neceflary, fo the degree 
of fluidity influences the readinefs and perfection with 
which this change is performed. If too little water is 
added there is always a quantity of vegetable matter 
remaining unchanged, if we dilute more largely, the 
fermentation is more quick and rapids and has a greater 
tendency to run into the acetous.^ , ' 
DCCCCLXXVIIL . 

Another circumflance which influenced the quicknefs 
and perfedion of this change is the temperature of heat. 
A certain degree of heat is as neceffary as the dilution in 
water; a moderate cemperatun^ aoTwers the beft. If the 
heat is too great it is apt to pafs from the firft into the 
fecond ftage; if too little, it flops it. The phenomena 
which attend and fucceed one another are thefe ; it is 
eafy to obferve them by making the experiment upon a 
moderate quantity of Lccharine matter, fermented in 
water, and done in a glafs veffel. There is firft an ab- 
forption of oxygen, and the reparation of an claflic aerial 
matter, or carbonic acid, from all parts of the fluid, which 
uniting into minute globules, arifes from all parts towards 
the furfacf;, producing a motion in all the parts, and a 
fdnfible hilling nolfe, and it foon forms a feum or froth, 
which retains for a while the little globules of air. The 
reparation of it produces a remarkable change in the 
denfuy or weight of the fermenting liquor ; the vegetable 
fluid, when fermenting, muft fuflFer fome lofs of evapo- 
ration, which (hould concentrate the folid matter, and 
render it a heavier fluid ; but inftead of being denfer it 
is lighter. Upon being put into the fame veffel with 
water, it will fwim upon the furfacc of the water, whereas 
before fermentation it is heavier, containing a quantity of 
faccharine matter, which has a denfuy greatly fuperior to 
that of pure water. 
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Ac the fame time that carbonic acid arifes from the 
flaids, there is a reparation of fomc folid fubftance, which 
appears floating throughout the liquor, and renders it 
muddy; and this matter feparating, a part gradually 
fettles, and forms the fedimenc called lees, and a part 
buoyed up to the furface by the air, gives a firmnefs and 
folidity to the fcum formed by the air. 

At the fame time that this goes on there is a gentle 
degree of heat; the fluid is a Tittle war noer than the fur* 
rounding air. 

DCCCCLXXIX. 

After thefe ph^hom^na have continued for a few days, 
according to the degred of heat, all the effeds of the 
fermentation begin to abate; the hsat of the liquor dimi- 
nifhes; the agitation of the fluid, in confequence of the 
feparation of the carbonic acid, is lefs confiderable, the 
liquor clears, and the fcum falls to the bottom, unlefa 
there is fomething to fuppon it. The mnddinefs at iirlt 
was chiefly occafloned by the conflant rifing of the car* 
bonic acid driving up the feculent particles, which are 
feparated by the fermentation ; and as foon as the fepa- 
ration of the carbonic acid ceafes, thefe particles gradually 
fettle, and the remaining carbon and hydrogen combines. 
This is the cafe efpecially in the fermentinj^ of beer. In 
the management of wine, a particular art is neceflary to 
prevent the fcum from falling ; they throw into the vcfl'el, 
which is large, the flalks and hufks of the grapes, which 
remain after the juice is fqueeaed out. Thefe fvvitn 
upon the furface, and entangle a great quantity of the 
feculent matter, as it feparates, fo as to form a thick and 
and firm covering to the fermented liquor, which jJrevcnts 
too great abforption of oxygen and confequent d^ffipation 
of the carbonic acid, by preferving its furface from the 
conta^f of the air : fo the wine turns out the flronger, 
and a great quantity of that feculent matter thus entangled 
is kept there, and prevented from fettling at the bottom, 
fo that the greateft quantity of the liquor can be drawn 
off clear below. When we new examine the liquor we 
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find a remarkable change ; the odour and ta(le is different. 
Before it was fweet, with little odour ; it had a certain 
fweetnefs and flatnefs : but after the fermentation has 
proceeded (o far> it has a very agreeable odour^ and the 
tafte is very grateful to the palate^ but pungent; it is 
poiTeffed, befides, of an inebriating quality which it was 
free from before ; and we lind that it now affords by 
diflillation a fpirit of wine, a fourifh, feculent, watery 
liquor remaining b^iind ; whereas before the firft va- 
pours arc purely watery»a thick fyrupy matter remaining^ 
which contains the fugar diffolved in water. I'he fer- 
mentation, carried on fo far, , as callefd the vinous fer- 
mentation, or ffrff ffage, and the liquor fo produced is 
called wine, or vinous liquor, bting a new combination 
of the remaining carbon and hydrogen of the fugar; and 
if it is preferved moderately cool in a glafs veflel, it%ill 
continue for a long time, but ttill with a flow progrefs 
towards the next Itate to which it has a tendency. It 
depoiits a fmail quantity of the feculent matter, which it 
depoflted fo plentifully during the fermentation, and a 
quaniity of tartar. In confcqucnce of ibis the wine im- 
proves in its quality, and is found to be much more 
perfed than it was at the firft ; but after this time it 
begins to decay, and to lofe its perte^ion, which (hows 
that there is a conftant and graduaip progrefs towards the 
next Aage, and which is ncceftfary ttf the perfedion of 
wine, and other fermenting liquors. 

We mad not confider the wine as in a qiiiefccnt date; 
there is dill a fermentation going on, though in a flow 
and imperceptible manner ; and it is probable that the 
perfe^troo of tlie liquor depends upon »he progrefs of thi'i 
*erniertation ; for if it is checkrd too much the liquor 
becomes vapid, as when it is affeded by thunder. Again, 
if it is kept too warm, the flow ft rmentaiion goes on 
rather too fad, and it makes loo fad a progrefs toward; 
ilie acetous fermentation. 

What then are the circumdances which occauon the 
iiiJden chcckao the violent fermentation ? why it Ihould 
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Hop as foon as it comes to the ftate of wine, without pro - 
ceeding immediately to the acetous ferment.'ition f Jt is 
clear, by the new combination of the principles, or the 
quantity of ardent fpirit produced in it ; this added to the 
vegetable juice, the moft diipofed to fermentation, wi:i 
effedually prevent its undergoing this change; or adJt d 
in froall quantity to a vegetable liquor that has too mucSi 
difpofition this way, it will check it in a crrtuin degree, 
as to render the fermentation more regular ; as foun ilstp 
as it comes to abound in the Kquor ii proves ai: oo'lacJir 
to tbc further progrefs ; and vegetab'e fiai; . which z'.c 
too rich wi{Lnever ferment fo perfedUy, and therchne h:l 
ftrong wines are attended with a ctria-n di g e? of Tvet::*- 
pefs, a, great quantity of the matter not being fermented ; 
for as foon as a quantity is changed into ardent fpirit. 
that proves an obftacle to the fermentation of the reft of 
the mccharine matter; therefore to have a liquor fer- 
mented to the moft perfed degree, it muft be diluted to 
a certain degree. And further, the other circiimilanccs 
moft ncceflary to a perfedt fermentation arc, a moderate 
temperature of heat, and a great attention to the clean- 
linefs of the veflels ; -the flighteft taint or odour reading 
in the velTels is communicated to the liquor, and diifufci 
through a great quantity of it daring the procefs. 

DCCCCLXXX, 

, Acetous Fermentation^ 

If the liquor which has undergone the vinous fer- 
mentation be kept in a temperature of 75 to 80 of F. it 
proceeds to what is called the acetous change. 

The change here is not remarkable ; there is merely an 
ahforption of o.vygen, and no carbonic acid given out, fo 
that the alcohol becomes oxygenated, a grofs undit ois 
matter feparates to the bottom/the liquor in coQfequenc : 
Jofes its vinous tafte and flavour, it becomes four, and o« 
diftiliation affords no alcohol; it affords only a quantity 
of water ; it is the acetous acid, formerly confidered ; and 
if this is difliilcd it may be kepi in this llate, when fepa- 
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rated from the unftuous matter which preferves it from 
the putrid change ; but kept with this unAuous matter 
it becomes dark coloured, lofes its four tafie, and acquires 
an ofFenlive one, and notv it affords only an ammonia, and 
this is called the putrefaAive fermentation. 

DCCCCLXXXL 

Thus from the progrefs it appears that the fame futs 
Bance which is capable of the vinous, is alfo capable of 
the acetous and putrCfaftive fermentation, and we majr 
fay it has always a tendency that way. and that itis im* 
poffible to induce the firH: without a mixture of the fecond» 
or the fecond without a mixture of thethird $ f6r every wine 
IS a little acid, and therefore there are few vinegars with* 
out loirie flight dirpofition towards puirefa£^ion. in which 
there is not a little volatile dkkli produced, though it i» 
neutralized by the acid, which predominates. 

At the fame time it is to be underftbod that the acid 
change is not confined to fubftances which have previoufl^r 
undergone the vinous or the puircfaftive fermentation, or 
the latter to thofe^which have undergone the acetous. All 
vegetable fubflances have, more or kfs, a tendency to the 
putrid, and a great number of them are capable of the 
acetous ; but the number of thofe which are capable of the 
vinous is not confiderable. and thofe which are capable of 
the acetous will run into the putrid, in circumflances in 
which they cannot undergo tte vinous; the circumflances 
neceffary to, which do not readily occur, for they mull be 
reduced to a Hate of perfeft fluid ty with water, and this 
does not readily happen unlefs it be done on purpofc, at 
lead that a large quantity is coHefltd fit for undergoing 
this change in a proper date of fluidity. The acetous 
change does not requite fuch a complete degree of dif- 
foluttOD. Such a quantity of water united with a vegetable 
fubdance as will mierely give it loftnefs, will render it 
capable of aceffency ; fo flour made into a pafte will 
become four, but more water mufl be applied, and it mud 
be diffolved perfeftly to fit it for the vinous for the 
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putrid^ again, more dampnefs is fufficient : fo the moft 
folld and durable parts of vegetables, as the wood is 
liable to a change of this kind ; the progrefs is flow and 
gradual, but it is efFeflual in totally diflblving their tex- 
ture. In feme cafes, where the fubjefls are a little more 
fucculent, and fo fpongy that they preferve the heat pro- 
duced by the putrefa^ion, this putrid change goes on 
with fuch a rapidity as to produce a great quantity of 
heat ; and in this way hay. flacks, &c, put up too damp, 
fufler the putrid change fo fafl that a quantity of inflam- 
mable vapours is produced, which fometimes occafions 
them to take Are. When the vegetable fuhflances which 
undergo the putrid change are naturally foUd and Arm, 
the cfFe£l of it at firft is to render them tender and friable ; 
and as the change proceeds, they are quite difunited, dif- 
folved, and broken down into a powder, and during this 
change the vegetable fubflance fuflers a great lots by 
evaporation, a great part of it being volatilized. What 
remains is a ftnall quantity of an eaithy fubflance, which 
is faid to have forhe of the qualities of clay, forming 
a plalllc mafs, when mixed with a fmall quantit]^ of 
water. 

DCCCCLXXXil. 

The vapours which exhale during this procefs have 
alfo’a mufty, or more difagrceable fmell ; the ammonia 
is difcoverable when vegetable fubllances are putrified on 
purpofe ; for in the common manner the change goes on 
flowly, and if expofed to the air the volatile alkali may 
be diflipated, and fo much diflufed as to become infen- 
Able; but when the fubftances are amaflej together, 
confined, and loaded by a confiderable weight, the putre- 
faflion goes on to a more perfeft degree, and the airi- 
monia can be obtained by diflillation. The cficdls of 
thefc mufly vapours are to render the cembination of 
lead with the vegetable acids of a black colour. Silver 
too is tarniflied by it; and where thefe vapours arc 
produced in large quantity, as in a flack of hay, they 
Ihow chemfelves in flame, fetting the flack on (ire. And 
on other occaflona the efcape difeovera itfdf by an 

xs 



466 VEGETAfiLE SUBSTANCES. 

cmi/lton of light: fo rotten wood appears luminous in 
the dark, 

DCCCCLXXXIIL 

It further remains to be obfenred, that all thefe changes 
arc greatly promoted by the addition of ferments. A 
ferment is a fabflance’of the fame nature which has al- 
jeady undergone fome degree of the change which h to 
be introduced upon a greater quantity of the fame fort 
of matter. In this cou^otry we are moft accuftomed with 
the efFeft of thefe in the manufa£iory of vinous liquors, a 
quantity of the feum formed on the furface by the riling 
of the carbonic acid and mixture of the feculent parts of 
the matter ; or a little of the liquor itfelf added to a freih 
matter will m^ke a beginnings and occafion the whole .to 
run through the vinous fermentation in a regular manner. 
And it would be i^npoffible, without matter already in a 
Hate of fermentation, to bring the farinaceous into^ the 
vinous fermentation. Without this it is difpofed to run 
into the acetous when diluted with water; and even 
when it is midred, or changed into a facebarire fubftancc. 
Ferftents have been thought capable not only of en- 
during fermentation, but of inducing a change in the 
nature of the liquor which the fermentatioi produces; 
and it has been propofed as an improvement in tiie art, 
to take ferments from other liquors, from fome of 
a higher or more delicate flavour; as from fermenting 
wine to be added to an infufion of malt, that it may dif- 
pofe it to into a liquor approaching more in 

taRe and flavour to wine than if the fermeotacioii was 
brought on by means of the ordinary ferment : but 
there are no fads in proof of thi-«, other wile than that an 
acetous ferment will determine a fermentible fubH^nce 
to run fdftcr ino. tht acetous Hate than one from the 
vinous, and in the fnine manner of the putrid ; /o thofe 
employed in tj e inanufadory of vinegar from the infufioii 
of malt, find it of confequence to preferve the vefTels 
long ufed ; the leafoning received from the conftant 
ufe renders them nrach fitter for producing the change 
of frefli matter into gc-od vinegar than any other vciTcl.-s, 
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And with regard to the vinous fermentation in the infu- 
fion of the fugar cane, by which the vinous liquor is 
obtained that afterwards affords rum ; it is of confrquence 
to walh the vclTeis with a fmall quantity of liquor which 
has been fermented before, or of the rum which has been 
diftilled, whereby the liquor affords a quantity of the 
fpirit ; fo it feems plain that a vinous fermentation will 
difpofe a fubflance, capable of the vinous, more readilv 
to undergo that fermentation ; and in fome cafes will 
bring it on where it would not have been difpofed ; 
whereas the acetous ferment gives a Itronger dlfpofition to 
run immcdiatly into the acetou!f. And the fame thing 
holds with regard to the putrid ; but dill the acetous 
ferm'ent will not binder a fubflance which is llrongly dif- 
pofed to the vinous fermentation from becoming in fome 
degree vinous. In like manner the putrid ferment will 
often bring on the vinous and acetous fermentation, 
though wdth a (Ircngcr difpofition to the putiid : (o with 
regard to the alimentary mixtures, a fmall quantity of 
putrid matter is found to bring on a fmall degree of 
vinous fermentation, inftcad of the putrid. But it is nrc 
imagined mat a ferment will change the nature of the 
fermentation, occalioning the fubllance .lo produce a dif- 
ferent fort of vinous liquor from what it olherwife would 
have done. Perhaps what may have given rife to this 
opinion is this> that anj; flavour attending a ferment is 
wonderfully diffufed through the liquor to which the 
ferment is added. 

DCCCCLXXXTV. 

From this account of fermentation will be eEuIy un- 
derrtood the effect of fome circumttances which retard or 
prevent it. The moll efredlual way of prcvi iuing ihcic 
changes in vegetable fubdances is to dilfipate ihcii watery 
parts, and preferve them dry. Accordingly, many ve- 
getable fubdanccs wiitch are very prone to iluTe changes, 
lire preferved by this method; lo roots of vaiious kinds 
arc preferved in this way, and in this way^ihe boianids 
have learned to pteferve their plants, by drying them 
quickly, even fo as to retain their colour in a woi dviiul 
X6 
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degree of pcrfcftion. There are fome other means which 
have a great tRe€ty the nature of which is not fo eafily 
explained as fpiric of wine> which gives a check to the 
vinous fermentation : common fait, fugar, nitre, acids, and 
other folid fubflances, efpecially the volatile fulphureoua 
acidj, which is ufed in the wine countries, have this eiFe£l. 
It is alfo proper on many occafions to exclude the air, or 
even to extradl it by the air pump : heating the fubilances 
to the degree of boiling water, produces Fome change is 
the combination of their plants, which facilitates thek 
prefervation from this change. 

UCCCCLXXXV. 

The eleflrical fluid, lightening, thunder, &c. totally 
check fermentation ; and the common remedy is to put a 
lump of iron upon the Calk; but it is more proper to Bx 
a rod of iron at fome diflance, that the eltdrical fluid 
may run entirely off. 

DCCCCLXXXVI. 

Thefe different kinds of intefline motion, or fermenta* 
tion, require attention, before we proceed to con^der 
animal fubflances, as the change of the vegetable into 
the animal matter has been fuppofed to depend in fome 
meafure upon a difpofiiion which the vegetable has to 
undergo fome of thefe fpontaneous changes or decom* 
pofitions. 

DCCCCLXXXVIL 

From this view the vegetable principles, as applied to 
medicine, become naturally divided into two kinds, dietetic 
4 fld pharmaceutical. The former includes the fecula, fu- 
gar, albumen, gluten, and fixed oil ; the latter comprehends 
all the others that admit application. The firfl we have * 
detailed at length in a feparate publication (Vide Trea- 
life on Diet) ;; che latter has been chiefly examined in 
the clafs of inflammables, (p. 121 .) 

^ DCCCCLXXXVill. 

^ Animal Subjlanas, 

All animals are fed upon vegetables, cither direflly or 
through the intervention of other animals. No part of 
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the fubilances of animals is from any other fource ex- 
cept water. The fmatl quantity of fait ofed by man» 
and fome other animals, feems to be necelTary only as a 
feafoning, or as a ilimulus, and not as affording any thing 
nutritious : fo animal matter, when fobjedted to trials, S 
refolved into the fame principles as the vegetable matter, 
with a large proportion of ammonia, and generally foetid 
gafes, confining of hydrogen, azote, fulphur, and phos- 
phorus ; the foetid refidue confiding of iron and phos- 
phoric (alts* 

But though the principles of animat and vegetable 
fubfiances are.at the bottom the fame, they are combined 
in a different manner: the compound is very fenfibly 
different. There is , hardly any fuch a thing among 
animal fubffances as the vinous or acetous fermentation, 
they run remarkably faff to the putrid ; we do obferve 
fome receiving the acefcentj as taken notice of in the 
acids : but it is rare. 

DCCCCLXXXrX. 

The difference in the principles of animal matters from 
thole of vegetables lies chiefly in their containing azote, 
generally phofphorus, and not unfrequently fulphur. The 
azote and phofphorus give the tendency to decoropofition 
which diffinguifh the animal over the vegetable body, 
and the eifelt of this decompofition is the produdlion of 
ammonia, Pruffic acid, and other matters. 

Animal fubffances exceed alfo in their proportion of 
hydrogen, compared with vegetables. Hydrogen, there- 
fore, forms their principal bafe, as carbon is of vege- 
tables ; and as animals live on vegetables, the changes 
producing thefe new principles are the effeft of the 
aflion of their fundlions of digeffion, refpiration, and 
fecretioD, 

The principles they derive from vegetables are clears 
Azote, it is probable, is drawn from the atmofphere by 
the animal ; phofphorus feems the produ£I of animalza- 
tion, drawn from the vegetable origin ; and all their 
other principles are produftions from the fame fource. 
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DCCCCXC. 

The putrefa^lion to which animal fubftanccs are re- 
markably prone, compared with vegetable matters, has 
made it an objfft to contrive means for preventing it* 
Id genera! they are preferved by means fitnilar to thofe 
ufed for the prefeivation of vegetable fubilances. In 
order to preferve a futculent animal fubllance from decay, 
for only a fhort time, the circumftances xnoft neceffary 
are coolnefs and drynofs of the air which furrounds them, 
and ffpecially the wipi* g off any froall quantity of cor- 
rupted matter which colleft* on the part next in contaft 
with the air, in which the corruption takes place iirft, for 
thisprDve5 a ferment, premoting the corruption of the 
neighbciuing parts i fo it i uf confequence to feparate 
thefc parts in which the chanj^v is begun ; but this me- 
thod will only ferve for a ihor- -;me. 

DCCCCX^ 

Another method ts by exficca^ . by diffipating their 
moifture, whereby they may be u a long time in dry 
air ; or if this is inconvenient or iupioper for the purpofe 
in view, we employ antifVptics, C;r mon fait, in large 
quantity, anfwers the piirpoff ; nitre is ftill more power- 
ful, but we cannot ufe it fo freely ; fugar loo is very 
powerful, but it is feldom ufed, on account of its price. 

DCCCCXCII. 

On ftudying this fubjeft more particularly, it is found, 
by experiments, that all the falls have more or Icfs of 
an aniifeptic power, except common fall in fmall quan- 
tity, which rather promotes the corruption of animal 
fubftances ; but the fixed volatile alkalies, which are con- 
fidercd as highly putrefeent, are now acknowledged to be 
antifeptic, as are alfo bitters, aftringents, and aromatics ; 
and the bark is very remarkable for its power in pre- 
ferving animal fubHances j the camphor is found to be 
very powerful, and therefore given in fmall dofe* in 
putrid difeafes. Bat above all, the nitrous gas feems to 
be the moll powerful, according to Priefily^s expe- 
riments. 
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DCCCCXCfir* 

The lift of feptics, or thofe fubftances which promote 
putrefa^lion, is much Oiorter. Nothing is found to have 
-the temleftcy but putrid fcrmi.*nt ; a maf. of putrid 
matter, already in a putrid Hate ; the cnicarions, and 
Other abforbent earihs; rnapiclia, p iiticularl)- ; and a 
fmall quantity of common fair. 

DCCCCXCIV. 

From this general view of the aoiiua^ matter we next 
confider the variety of it which is to be found in the 
bodies of animals j and tins variety may be divided into 
Jolith and flitids. 

DCCCCXCV. 

minimal Solids, 

The fo'ids do not diftVr greatly, except in the propor- 
tion of their earthy matter. In animal, as well as vege- 
table fubllances, earth feems to be the principle of 
fulidity ; thehardell: parts are the bones and horny parts ; 
next to thefe arc the cartilages, next to thefe the tendons 
and liguments, then the mufcles ; and in gent ral they 
have more earth in their compofition in proportion to 
their folidity. I’hefe parts alfo afibrd a large proportion 
of ammonia which arifes mingled with a naufeous em- 
pyreumatic oil ; fo it is feparated, in fome meafure, by 
repeated redlifications, but never completely. Jt always 
retains fome degree of foetid odour, as in fal cornu cervi. 
The oil itfelf, (ubje^lcd to repeated reftifi cations, turns 
out more fubtile and volatile, and lefs ofFenfive, and feems 
to be more efficacious in promoting fweat and calming 
convuifivc motions ; but the procefs is fo tedious and 
difagrceable, that it is hardly to be met with. 

DCCCCXCVI. 

Water being boiled with animal fubftances, extrafts a 
confiderable part of their fubftance, which thickens as the 
vegetable gums do : when the liquor is allowed to cool, 
forms a fttong jelly ; and when a confiderable quantity 
of this is diifolved, it proves much more adhefive than 
the vegetable gums. 



ifjz ANIMAL SUBSTANCES* 

DCCCCXCVIL 

With regard to the other folvents on the animal folids 
there are none which have any remarkable efFedl but the 
corrofive ra]ts> of the acid and alkaline kind^ and quick- 
lime. The acid attradls the earthy parts more ilrongly 
from the alkaline falls which many of them contain. 
We have an example of their afling upon the earthy 
part8» without afFeding the other parts> in feme ele|;ant 
anatomical preparations^ as of the teeth and of the jaw- 
bone, and other bones in the body : thefe are obtained 
by injeding the veiTels, and afterwards fteeping them 
fome time in a dilated foflil acid, particularly the muriatic 
acid ; and after fome time the whole of the earthy matter 
is diifolved, the glutinous part remaining and retaining 
the form, it becomes tranfparenc like glafs, fo that the 
veflels can be feen pafling through the internal parts. If 
the acids applied are Uronger, the parts are completely 
dilTolved ; they take up both the earthy matter and the 
gelatinous ; and in this way we have fome elegant ana- 
tomical preparations. After any part of the body is 
injeded with wax, it is fteeped in the ftrongeft fpirit of 
fait, which totally dilTolves all the animal matter, leaving 
nothing but the wax molded in the internal cavities of the 
vefTels, in fuch fine filaments that it requires a microfeope 
fometimes to fee them. The muriatic acid anfwers bed, 
as being a very powerful folvent of animal matter, and 
lefs liable to ad upen the inflammable matter of the wax 
than the nitrous, or vitriolic, or the cauilic alkalies. 
DCCCCXCVIIT. 

The bones are compofed of cartilage, which confifis 
almoft entirely of gelatin, of phorpbate of lime, carbonate 
of lime, and fulphate of lime. By boiling water under an 
increafed prefrure,as in the digeftor, the gelatin is diiTolved. 
By maceration in an acid, the phofphate of lime becomes 
extraded. and the parenchyma of the bone is left. By 
decompofition by heat, ammonia, empyreomatic oil, and 
carbonated hydrogen, are produced. 

DCCCCXCIX. 

The bafe of the mufcular fibre is fibrine, a white, in- 
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£p!d^ inelaftic matter^ whtch heated with nitric acid 
gives out azotic gas, and is converted into malic and 
oxalic acid. The macerating water contains the colour* 
"ing matter of the blood, gelatin, albumen, faltne matter^ 
and fat* The proportion of gelatin exceeds, in the young 
mufcular fibre, the proportion of fibrine in that of age. 
Decompofed by heat the common products of animal 
matter appear along with a peculiar acid» formerly treated, 
the zoonic. 

M. 

Fat we already confidered as of the fame nature with 
the vegetable expreil oils. It is infipid, inodorous, in- 
foluble in water, and in alcohol, and with alkalies com- 
bines fo as to form foap. the abforption of oxygen from 

the air it acquires acidity ; and a peculiar acid, the febacic, 
is formed. It is oxydatcd by the acids, particularly the 
nitric. When decompofed by heat it affords an acid 
liquor, an cmpyreumatic oil, and carbonated hydrogen. 
It oxydates feveral of the metals, when combined with it 
in the form of ointment. 

MI. 

The pulpy matter of the brain approaches nearly to 
albamen ; and it is mixed with phofphate of lime, foda, 
and ammonia. 

MU. 

The other folid parts, viz. membrane, ligment, tendon, 
and cartilage, confift of gelatin rendered concrete by a 
flight degree of oxydation, and they differ from bone 
chiefly from the latter poffeffing a greater quantity ofphof- 
phate of lime in their compofition. Of thefe parts the 
epidermis feems topoflefs the higheH degree of oxydation,. 

Mill. 

Animal Fluids^ 

With regard to the animal fluids, we can here find a 
diftinflion between a general Auid and others prepared 
from its fecretion. 

The blood is not only the fame in different parts, but 
even in different animals. Examined as taken from 



47+ ANIMAL SUBSTANCES. 

Tnan, it appears a homogeneous fluid, a little heavier then 
water. To having a tendency to the bottom, but readily 
mixing with water of the fame temperature ; and further, 
it coniilts molUy of water. 

To underlland its nature more particularly, it is ne. 
ceflary to examine it» to attend to a number of parts 
which are eafily feparable without the application of a 
ilrong heat, and to examine their qualities. 

MIV. 

^ If blood is Barely allowed to {land at reft for fome 
time, we fee thefe parts ; though at firft it appears a perfeifl 
fluid to the naked eye, it is not fo in reality. The mi- 
crofeope difeovers it to be j even in the natural flate, a 
mixture, having a certain degree of fluidity, with a mat- 
ter having a certain degree of folidity. It is formed into 
minute globules, each of which conflfts of a flatted par- 
ticle and reddifti, fo as to produce a red when uniced. 
The coagulability of the blood is known, when expofed 
to the air, and its reparation into ferum and cralTamentum. 
This w'as formerly imputed to the aflion of cold, but it 
has been found that it does not depend upon cold prin* 
cipally, but upon the influence of the cental of the air, 
for It has been found that it coagulated better when it was 
kept pretty warm. 

MV. 

The properties of the ferum come firft into review. 
It is 1 yellov/, tranfparent, fub-vifeid fluid ; to the tafle 
and fmcll it has no appearance of a feparate acid or 
alkali, as has been fuppYjfed by fome reafoners in medi- 
cine. It preferves its fluidity in the ordinary heat of 
the air, but contains a quantity of matter or albumen, 
which becomes folid in about 160'" of Farenheic. The 
cffcdl of this is 10 convert the wdiole of the ferum into a 
jelly, which is produced by the fermentation of a number 
of minute threads or fibres which the coagulated par: 
forms througliouc the whole of the fluid that coagulates 
the remaining fluid, like the fibres of a fponge. T hat 
there is a quantity of water ftill appears fluid when we 
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take a qu.^ntity of it and fufpend it in the air^ the parts 
contract and fq^eei^e a quantity of water out of their 
pores. It would feem, theiefore, that the coagulable 
* part has a difpofition to coagulate into a retMicuhr tex- 
ture, or fpongy mafs, -and we can iinderlland the ufe of 
this part of the blood ; or if the albumen ovi in the 
clarification of fugar and common fait, as the heat in- 
creafes to 160^4 or a little more, according to the degree 
of dilution, it feparates into fibres throughout the whole 
of the fluid, and forms a fubtiie net-work.. As the heat 
increafcs, this fibrous matter is gradually thrown up to 
the furface, partly too by the feparation of the air ; and 
while it is compared into a denfer body, it entangles in 
its mafTes all the lighter floating impurities ; fo having 
colleded thefe, it appears in the form of a dark impure 
fcum, and the liquor below is a clear tranfparent liquor. 

MVI. 

BeCdes this aflion of heat it is afFefled fevera! che« 
mical liquors in the fame manner, ns by Itrong fpirit of 
wine, mineral acids, and their combination with weak 
earths, as allum, or forae of the metallic falts. The 
acetous acid is rather 9 diluent, and a preventer of the co« 
agulation of the blood, in its ordinary diluted flate ; but 
when it is brought near in ilrength to the mineral acids, 
it produces a fe mi -coagulation, though not altogether 
fo foon. The cruor, at the beginning, occupies the 
w hole mafs, fo as to give the whole the appearance of a 
fuft jelly ; but contrading in all its dimenfions, it comes 
to be furrounded with ferum, preferving the form of the 
vefl'el. This mafs is a little harder than the ferum, fo 
when thoroughly melted it finks, but the upper furface 
being left dry, and contrading more than the under, 
forms into a concavity, and floats upon the furface, as 
any hollow body or boat docs upon water. 

Mvn. 

A more particular examiniiion of this mafs fhows that 
it is chiefly compofed of red globules, few remaining in 
the ferum; and its folid confiftency has been attributed 
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to the attut&ion of thefe globules : hot if they have ao/ 
actradion for one another, it is very inconfiderable, and 
is not the caufe of the firm concretion. . The folidity 
evidently depends upon the exiftence of a third fubftance,, 
the coagulable lymph, or animal gluten or zebrine. 
This matter is at firil perfe£ily fluid, but it has the fame 
tendency to coagulation as the ferum, but in a much greater 
degree : To it coagulates in an inferior degree of heat, and 
tends to coagulation even by refl, efpecially if the air is 
admitted, whicfam greatly promotes its coagulation. Ic 
feems however to be very much akin to the coagulable 
part of the ferum, the parts are formed into minute fila-* 
ments of a reticular texture that entangle the- fluid parts 
of the blood in their pores ; this reticular texture is at 
£ril equally diffufed, and gives the whole the confiftence 
of a jelly. But afterwards the lymph flowly contra^s, 
fqueezing the ferum out of its pores, but retaining the 
red globules, which it draws together, and brings them inio 
clofer contaQ with one another. Upon this part the 
coagulation of the cruor depends : fo when we expofe a 
mafs of the cruor to a flream of water, it carries away 
all the red globules, and leaves a gelatinous mafs on the 
furface of the blood, which appears to have been the 
caufe of the folidity of the cruor; and the red globules 
being fo eafily carried ofF, fhow that they did not con- 
tribute to its folidity. 

MVIIL 

Anosher manner of difeovering it is this, as foon as the 
blood is let, if it is ftirred with a bundle of fmall fticks, 
it will prevent its coagulation, the blood remains fluid, 
and examining the fticks we find the coagulable lymph 
concreted into a membraneous matter on their furface ; 
fo wc only prevent it from forming that fubtile fibrous 
texture which is otherwife difFufed though the whole mafs, 
and force it to concrete on the furface of the fticks. In 
this way we have the coagulable matter pcrfertly colour- 
lefs, while the red globules are mixed with the ferum> and 
in a fluid ftate. 
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MIX. 

Another experiment to obtain this part is by receiving 
^it into a phial from the vein, and corking the phial, then 
agitating it with the air, the air h applied to all the parts 
more equally, and produces the whole eiFed of coagu- 
lation ; but not coagulating in a regular manner it does 
not entangle the red globules, fo they continue by them.- 
felves, and the gluten is formed into fibres or mem- 
braneous maifes, refembling a bit of Befh, and we can 
fee the coagulation by receiving the blood into a quantity 
of warm water, and the red globules are difFufed through 
the water, and give a tinge to it, while the gluten con- 
cretes into fibres like cobwebs, which can be collected. 
In inflammatory difeafes this coagulable lymph is more 
eafily diltinguilhable from the red of the blood : when it 
is let in a full dream into a veflel of a globular form, the 
upper part of it becomes of a whitilh colour, like tallow 
imperfedlly melted, or when it is pafling from a date of 
foflon to a date of folidlty^ This is occafioned by the 
fubdance of the red globules, and from its being occupied 
chiefly by the coagulable part, which concretes and gives 
firmnefs and denfity to the upper part of the blood. This 
appearance, which is fo remarkable in inflammatory 
difeafes, has given occafion to a great many attempts to 
explain it ; but it is not eafy to give a full and fatisfadlory 
account of it. 

MX. 

Some of the phenomena with refpedl to the blood can 
be explained from the nature of this fluid, and the cir- 
cumdances which are found to promote or retard its 
coagulation. The blood does not (how this fo rea- 
dily if it runs llowly from the orifice, and it is not fo 
apt to appear in the blood lad drawn from the vein as in 
that which is fird drawn. This is accounted for from 
an alteration in the adion of the vcflels; that in general 
the more vigorous their adion is, the coagulation is fo 
much the later. And fince the pulfe is weakened even 
during the courfe of the blood letting, and the adion of 
the u'fl’el diroiniflicd, the blood is difpofed to coagulate 

4 
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fo much the fooncr ; fo there is Icfs time for the reparation 
of the nd globules. U is probable alfo that the greater 
cooling ot it, the diminution of its prar mull have a ten- 
dency to give the feium a thicker confift.mcc, and difpule 
the blood lefs for the regular feparation, 

MXL 

With regard to the aflion of acids and alkalies upon 
the blood, fome of the laTne fubftances have been found 
to produce very remarkable eftedls upon it. Some of 
the neutral falts prevent the coagulation, fo they preferve it 
fluid, as Glauber's fait, common fait, See, Thcfe being 
added to the blood, preferve it fluid, and the red globules 
fubflde ; and pouring off the part which is free of glo- 
bules, and diluting it with water, it recovers its power of 
coagulating ; fo w<‘ can fee the coagulation of the gluten 
quite free from the red globules. Other faline com* 
pounds, again, promote the coagulation of the blood, 

MXIL 

The only remaining part is the red globules : the nature 
of ihefe is flill an objeft worthy of farther enquiry, though 
their colour is allowed to depend on a fmall proportion 
of iron, in a lUte of oxydation. They can be diffolved 
in water, hut not in fpirit of wine or oils ; or adding a 
fmall quantity of a neutral fait to water, as muriate «f 
ammonia, they continue feparate, retaining their ufual 
form ; but mixed with pure water they give a tranf- 
partint red tinge to it, and the globules arc completely 
diffolved. 

MXIIL 

Thus the blood is compofed three principles, gela- 
tin, albumen, and fibrine, with oxyd of iron and a few 
neutral falls, having foda and lime for their hafe ; and 
from thefe principles this fluid, and of courfe all the 
other parts of animals, are formed. It partakes accord- 
ingly of all the properties which diftinguilh thcfe prin- 
ciples. It fuffers coagulation by heat, by alcohol, and 
by acids ; an alteration of its colour comes from the 
application of the gafes. When decompofcd by heat it 
3 
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afFords the fame prndu<!l‘' as its feparatc principles, viz, 
empyreumatic oil, caiUonate of ammonia, carbonated and 
fiilplurated hydrogen, Pruflicacid; while from the ma- 
*cerated mafs remaining is procured phosphate of ioda and 
]ime, carbonate of lime, and oxyd of iron. 

MXIV. 

On the change the 'blood acquires by the application 
of the gafes, the important fundion of refpiration de- 
pends. The blood tranfmitted to the heart from the 
veins is of a dark red colour ; the blood tranfmitted 
from the lungs to the heart has a Bond red appearance. 
Thefe changes depend, as we fhall afterwards trace, on 
the abforption of vital air, and the feparation of carbonic 
acid and hydrogen in return. 

MXV. 

The efF^fts of putrefaction upon the blood deferve 
alfo attention. ThC difpoiition to coagulate is diminiihed 
or deftroyed by it. This has been obferved to take place 
to a certain degree in the living body, as in the feurvy and 
putrid fevers, though th.^re is a debility and other cir. 
cumdances mod favourable for the coagulation. As the 
putrefaction advances to a greater degree it becomes 
thinner, and emits a difagreeable fmell irom the ammo- 
niacal gas. A grofs feculent fediment falls to the bottom, 
and the greatcfl part of the mafs is volatilized. When 
the putrefaction is carried farther all the ufual effeCts 
follow which attend the putrefaction of ocher animal 
fubdances. Some experiments have been made upon the 
different fubdances which compofed the blood. When 
the cruor is putrified, it aflutnes a black brown colour ; 
and when this is diluted with water, it gives a colour like 
mofs water. This has occafioned a midake with regard 
to the blood, and has made it to be conddered as a faCt 
that the cruor, when infufed in water, is refolvcd entirely 
into ferum ; but there is no fuch change ; though the 
cruor be diluted it dill retains its red colour, and tinges 
the water in proportion to the quantity. It is only after 
a certain degree of putrefaCtkiD has taken place that the 
red colour difappears. 
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MXVL 

When the ferum is putrihed by itfelf* it alTumes n 

E een colour, and depoiits a quantity of fediment at the 
ttom, which has precifeiy the appearance of pus in 
ulcers, and every quality of it. Gaber obtained pus 
from the coagulable part of the blood. The coagulable 
lymph produces a purulent matter of the fame kind. 
Thus many appearances in ulcers and abfceires have been 
explained entirely upon this view of the nature of pus, or 
its being formed from the coagulable part. The green 
colour too, which we obferve on dead bodicc» isaccounffd 
for from the ferum alTuming this coIo*'- when it iu ' 
undergoes this change. We alfo obferw 'jirething jf 
that green colour in the feurvy, and the high-colCw.re i 
urine in inflammatory difeafes partly proceed., fiom a 
diflblutlon of fome part of the red glcbules in '""nfequence 
of a degree of putrefaftion ; and when the p^tretadioti 
fifes higher in putrid difeafes, the urine aflumes a hrowit 
colour, like that given to water by the cruor 
putrid* 

Mxvir. 

We are now to pay attention to the variety of fecreted 
animal fluids prepared from the blood by particular 
organs in different parts of the body. 

Thefe naturally divide themfelves into two clafles, the 
ercrementitious and ufeful fecreted fluids, or thofe which 
are thrown out as noxious or redundant, and ihofe pre* 
pared to ferve fome ufeful purpofes for which they are 
fitted by their natural and ufeful qualities. The neceflity 
of the iirft kind arifes from the [^rifhable nature of the 
materials which compofe the bodies of animals, efpecially 
the warm animals, which are making a conftanc progrefs 
to decay, and a tendency to putrefadiion takes place in 
the living body ; but the parts which have undergone the 
leafl change to a date of corruption are feparated from 
the red and thrown out, and their place fupplied by frefh 
particles from the blood. Thefe fecretions are three; 
the perfpiratioD from the ikin, the fecrction of urine, and 
the evacuation by the intedines* 
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MXVllL 

By the perfpiration from the furface of the body is 
thrown out a f'ubclc and volatile excretion, confifling of 
^ carbonic acid on one hand, and when more copious of 
!ysiph and faline matter, diluted with a confiderable 
quantity of water. The firft is thrown out in the form 
cf a perfeft vapour, in fmall quantity, and therefore 
xnvifible, but has become vitible occarionally in fubter^ 
rancous caverns, where the air is cold and damp. At 
this difeharge by the fkin gives a perceptible pdour, 
though not in general to us, oar organs of ihiell are 
. 0 dull ; bai dogs, in which that organ is more complete, 
n • ■ the odour very completely, fo as not only, to 
'h 'in^uKh one fpecies of animals from another, but one 
f Jl. 'll from evf ry other of the fame fpccics. ; fo they 
: i trace their mailer through a rroLid ; or Vvhen ihev 
an anjma), they will foiiovv it, it 

jji.ikci through a number of others of the fairiC kind, 
i his (bows that there are peculiar matters contained i:. the 
perfpiration, probably faline fubdances, and this is certain! ^ 
attended with fome of the mcco highly attenuated oily mat- 
ter combined with water in a certain manner, as appears 
in fevers, and fome other difcaies in which the fluids are 
more corrupted, or the more corrupted parts are accu- 
mulated by the perfpiration being obflrudlcd. When this 
again is reilored the patient b^is frequently a flrong fnirli, 
and the vapour from the particular parts of the body hit 
a Itrong fmell, in many con Aim cions, in a healthy Aace." 
'I'here are employments too, and ways of life^ which givj 
a difPerence, as in thofe who roanufa^ure glafs ; in cor. 
fequcncc of the great heat tbeir perfpiration is morc^ 
copious, and by means of it much groifer fubAances are 
thrown out than in ordinary cafes. Their linen is ira- 
itifeAly loaded with a conflderable quantity of faline 
matter, which does not readily evaporate, but is con< 
fiderably fi.\ed. 

MXIX. 

The ncx-*: of thefe fccretions is the urine, which wnihci. 
out the more grofs fubAances. There is, however, forac 
VoL, m. y 
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relation between this fecretion and the perfpiration, the 
one fupplying the place of the other, in fome mea- 
fore and for fomc lime, but imperfrdlly, and not with 
the continuance of health* Whete a total iluppagc 
of the urine for days is occafionally met with under 
difeafe, though the fecretion of the fkin and lungs un- 
doubtedly fupply its place, in feme meafure, yet a num- 
ber of fymptoms come on, from the retention of Come of 
the parts of the urine within the body, as ftupor, itching 
of the Ikin, and eruptions upon it, from fome parts being 
fent to the Ikin which are tpo grofs cr irritating to pals 
by it; and where tlw? fecretion of the urine is deficient,^ 
it is generally attended with ihcfc conf-quences, erup- 
tjons of a fiery nature, which, if the ftoppage is continued, 
ihow a firong difpofition to mortification* The urine, 
therefore, from this circumdance, that its place cannot 
be totally fupplied, and from the fenfible qualities of 
the fecreted fluid, is evidently confiderably different from 
the verfpirable matter* This is apparent when we ana- 
lize this fluid. When firft dlfcharged it is tranfparent, 
its colour pale yellow, its fmell peculiar, its talle faiine 
and naufeous. Examined at its fird emiflion it is found 
flighily acid ; but ammonia being foon evolved, it acquires 
an alkaline nature. On cooling, it lofes its clearnefs, 
faline matter is feparated, which its former temperature 
retained diffclved* ^ 

MXX. 

By evaporation urine affords a thick, brown, foetid mafs, 
CQmpbfed of empyreumatic oil, ammonia, feveral gafes, 
and a portion of phofpboruj; and by the retention of urine, 
in dole veifels, a great quantity of ammonia is difen- 
gaged. By the fixed alkalies a precipitate is thrown 
down, compofed of phofphate of lime. Gelatin is dif- 
covered by the infufion of tannin ; and by ufing various 
tefis the farther principles of the urine are foudd to 
confid of phofphate of foda, ammonia, lime, and mag- 
nefia, muriat of foda and ammonia, uric acid, and fomc- 
times benzoic acid* 
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MXXL 

The uric acid has been already confidered ; but the . 
peculiar matter, or uree, remains' ftill to be noticed^ 
in this matter, the colour^ odour, and prinoipal pro* 
perties of urine rcfide. It is obtained pure by eva* 
porating urine to the confiftence of honey, and adding 
alcohol for its folution. On evaporating the alcohol the 
refiduum is diluted, with water, to the confillence of a 
fyrup, and nitric acid then added* A compound is then 
formed, foluble in water, to which potafh being added 
and evaporation employed, on the addition of alcohol, 
dilTolves the uree, atid gives it by another evaporation 
pure. 

This matter then difloLed in water, conveys to the 
Huid all the peculiar properties of urine, and it is flip- 
pofed to conflitute about part of this fluid. This 
matter is highly fufcepiible of dccompohlion, and by 
heat gives out ammonia and oil, in fmall proportion* 
MXXII. 

Befides thefe purpofes of the urine and perfpiration, 
they feparatc from the alimentary matter fome parts 
which are redundant, or of fuch a nature that they are 
incapable of being converted irao good blood. Vl^hen 
the urine is emitted not long after a meal, we perceive 
fome degree of the flavour of thte fubllances vvhich were 
eaten, and it is plainly com^fed of the redundant water 
taken tc facilitate the diflblution of the food ; and from 
its eafy reception into the veflfels foon after it enters the 
mafs of blood, a great <.|uanmy of this isfeparated by th^j 
fecretion of the urine* 

MXXIIL 

The calculi found in the urine are formed from the lithic 
or uric acid, a peculiar concrete acid, which can be obtained 
from them by folution in an alkali or precipitation in an acid. 
All urine contains this faline fubftance, which in combina- 
tion with albuipen conflitutes calculis, and a flight change 
of circumftances occafion its generation. We find this 
matter depoGted at the bottom of the glafs, or other vch 
fel, b which urine is prefefved, though not forming !c 
y z 
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hard a concretion as takes place fomeiimesin the bladder, 
and in fevcriih diforders it concretes into fmall crydals like 
jihofe of falts ; a cloud is formed which when held in the 
iun Tparklest and ^hen examined with the microfeopes or 
inagnifying glafa, appears like thecrylfals of neutral falts, 
which have had that angular figure in confequcoce of a 
particular mode of cryllallization, or concretion, by which 
the parts of it are united together. What makes it thus 
concrete in thefe difeafes is uncertain, but in other cafes 
the ciicumllances arc, the prefence or contaft of fome fo- 
lid matter in ih^ urine, Experience has ll)Own that a fo- 
lid body introduced on purpofe, or by accident, ha^ given 
a)Ccafion to a calculus, where there was no previous dlf* 
pofition. Thus a bit of leaden probe which bad been intro- 
duced in confequence of fome venereal complaint, or a 
needle thrall into the bladder of a dog, have had a calcu- 
lus formed upon them. In one cafe a Imall horfe bean was 
the nucleus ; how it'got theVe is not to be traced, but pro- 
bably it had been thrull in fome how into the urethra ; it 
was fo entire that there was not the leaH doubt of its rj. 
tine. If it is diflicult to conceive how the matter 
readily adheres to folid bodies, we fliould confidcr it firai- 
lar to the cryftallrzation of falts, which depends upon the 
prefence of iolid matter. There is always a colle^lion of 
the faline particles to fuch bodies, as in the cryftaitization 
of vitriol, after the liquor has been obtained from the py- 
rites, and is faturated with iron, the workmen pot into it 
a number of fticks ; they place wooden bars over the top, 
and bang down from thefe large forked Hicks ; and all 
the clufters arc formed on the internal furfacc of the vef- 
fel, or on the furface of thefe (licks, which are covered to 
a great thicknefs, and the cryftallization of the urine feems 
CO be brought on in like manner, by the contaA of a folid 
body ; though this is not an explication Of the matter, yet 
it is a fimilar cafe, which always ferves, in fome mcafore, 
as an explication of the matter : and in whatever manner 
a folid may come to be prefent, (bmetbtng of this kind is 
the caufe of all calculi. In calculous cafes we obferve ge- 
nerally a btekiih coloured bloody matter, or mucus, which 
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has lofl its ufual appearance, by putrefaction or length of 
time, in the urine ; this might come from the papilla: urini 
ferm> or mucoEH glands, in the pelvis of the kidneys, m 
Vonfeqnence of fome flight inflammation, or catarrhous af- 
fection ; juft as blood comes from the lungs in pieurily, or 
peiipneumony, or from the nofe in catarrh ; and this iiitiy 
give occafion to the concretion cf calculus, without occa- 
honing pain, the kidney poiTefTing but little fenfibility^ 

MXXIV. 

But after the calculus is formed, an aflfeCtion may dif- 
pofe the kidneys to be more cafily irritated ; a flight ca- 
tarrhal afFeCtion cf the membranes may incrcaie the fen- 
libility to a moroid degree, and expofe them to be irritated 
by the prefence of a imati calculus, and this is probably 
the caufe of pain ; where there h a fmall calculus in the 
kidney, or bladder, a flight inflammatron of thefe parts 
rendering them more irritable ; at leaft the hiftory of Li« 
rhonthriptics fupports this idea; thefe have been con* 
ftdered as diflblvers of the Hone, and their nature has been 
already treated, in the dxvifion of falu* 

MXXV. 

Though the efFeClofputrcfadion on the animat Aibftances 
in general has been alreadytreated,theputrefaCtionof urine 
deferves a little more notice, as being in fome meafure dif- 
ferent from that of other animal humours. Here there is 
no fu ch in Cup portable fxtor ; there is no fuch large ph)- 
portion cf inflammable matter as in the blood and other 
humours. It is cniefly a falinc matter, and the clF^’Ci: of 
putrefadion is to feparate the volatile alkali combined with 
the other falls, fo as to give a remarkable pung :ncy to the 
urine; and in confequence of this, it is often employed^ 
for cleaning of clothes, the volatile alkali having the fame 
detergent qual'.y as fixed, and for the extracting the acid 
from tljie ore of allum, which contains anotheamropoftion 
of acid, and no cr \ ftaliiaaticn takes place till lome alkali 
as added to attraCt a portion of that acid. The other 
changes produced are, that the vifeid or onAuous matters 
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are attenuated, fo that the falts arc more eafily feparated. 
Thu^ the urine is purified, from wlach the fait of the 
phofpboius b obtained. 

MXXVI. 

The laH of the cvcrementitious fecrctions is that per- 
formed upon the iraernal furfacc of the intellines. . ‘ 

The matter t!'r>\v'U out in this way cannot be very 
precifely cliliingmihe-j, it is mixed with fuch a quan- 
tity of the drcj>i> c f the alimentary matter, and it under- 
goes its degree of completion after it is fccreted in its 
pafliigc ; but that a fecrction is performed, appears from 
the neceflity evacuaiion, independant of the quan- 

tity of foocL as is weil known to praitlitioners in the cafe 
of fevers and other difeafes, in which intrc is a want of 
appetite; yet it is necelTary to have the belly open to 
promote this evacuation, otherwife a quantity of matter is 
Aire to accumulate, which is attended with feveral^ bad 
confequences ; this (hows that this matter derives its 
fourcc partly from fume other quarter, bcfidcs the excre- 
menilticus matter of the food. ‘ But further, medicines 
which provoke the other two fecretions, provoke this alfo, 
as fahs ; which taken in a certain quantity, and diluted 
with a^warm regimen, generally increafe the fecretion of 
the Ikin ; in larger quantity, with a cooler regimen, they 
generally provoke the fecretion of the uiine; and if 
they are given in fiill greater quantity, they increafe 
the fecretion of the inieftines. But further, in par- 
ncular difeafes, in which the fluids are conftantly de^ 
generating into a particular lUte of corruption, as in 
phthifis, they are obferved to run off in this way ; at firfl 
the p?iticnts are ditWeffed with fvveatiog ; but in the end of 
the difeafe the corruption o* the humours goes on more 
rapidly, and great quantities of it are thrown out by the 
Jniedines; the colllnuative diarrhsei then comes on. 

Thefe evacuations, therefore, feem tc carry off the 
moll grofs and putrid parts of our corrupted fluidsind fo- 
J' js, which, mixed with the bile and the remains of the 
A'l'J, make the tcculeni matter. 
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MXXVIL . 

Experiments have been made upon this feculent mat- 
•Xer, on the fuppofition that an oil might be obtained rro:n 
it, capable of changing mercury into gold ; and an oil 
has been drawn which was To different from that matter, 
that it had rather an agreeable fmell like that of mufic. 
This proceeded from the bilious part of the fajces pro- 
bably, for the bile acquires a mufky odour during its pu- 
irifadion. The fame odour is found in the neighbour- 
hood of dunghiif, and in this country it is common to 
ufe bile, or the dung of oxen or co.vs which live upon 
grafs, and have a large quantity of bile, in bleaching 
clothes, and it communicates a mufky fmell to them. Th.e 
analyfis, however, of the feces Ihcw thdt they conhll of 
water, carbonated hydrogen gas, a foetid principle, the 
remains of undigclled fjoj, and a mixture of inteibnal 
liquorv^ 

From thofe cxcrcmcntitious fecrctions come to the 
fecond divifion, that comprehendr the ufe/nl fecrecions, 
which arc prepared into proper liquors, and applied to 
ufcfol purpol'es in the body. 1 hefe may divided into 
iix cUiFes, or kinds. 

1. The liquors are prepared to lubricate the folids, 
to diminiflx ttieir friwUon upon one another, or other 
hard bodies. 

2. 'riie liquor, cr liquors^ prepared to defend difterenc 
fenfibie parts from acrimony ol diiFen nt kinds to which 
they are expofed, 

3. The fement 

4. The nervous fecretion, whatever it is, or the fun^lion 
performed by ti.e brain. 

5. The fluid employ t-d by the di^eftion, And, 

6. The milk, or nourifliment, prepared for the young 
animal, 

MXXVIIL 

The firft of thefe are of two kinds. Flrff, A ferous, or 
albuminous liquor, for the purpofe of lubrication, We 
have examples of it in the cells of the cellular membrane, 

y 4 
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throughout the greated part of the body. Some cells art 
filled with fat, but thefe are particular cells, the intertcx- 
turc of tvhich is intermixed with the foiids of the bodv , 
and binds together with fome force, but is detradlile, aI-‘‘ 
lowing them to move with freedom upon one another. 
This has every where a quantity of ferous liquor inter- 
pofed between its fibres j theie arc fome of the fibres of 
this contexture which contain fat, but they arc particular 
cells, and are faid to be even of a different ihape. Fur- 
ther, vye find this kind more cfpecially prefent in that 
more compadfed membrane which forrounds the tendons 
of iiiurdes, and fhe mufcles themfelves, and it is called the 
iheath of the tendons on many occafions ; and in certain 
recefTes of thefe fheaths which are now called the burfse 
mucofas, out of which this fluid iflues more plentifully, a 
more plentiful fecretion taking place here on account of 
the violent motion with which thefe parts are agitated by 
the mufeies, The fame liquor is fecreted in the ventricles 
of the brain. What ^urpefe thisj or even the venmcles 
themfeives, ferve, is not eafily explained. The brain has 
motions from the pulfatton of the arteries, and alternate 
fillings of the veins during refpiration ; but the motion ii 
iij fmall, that we cannot underfland the meaning of this 
fecretion here* ^'urthcr, we find the, fame liquor in the 
pericardium, or between the forface of the heart and 
membranes which inveft it, and over the whole furfacc of 
the pleura, and between that and the fimilarmembrane 
which covers the furfaceof the longs, to facilitate the Ai- 
ding motion of the lungs on the furtace of the pleura. We 
alfo fir.d it in the cavity of the abdomen, interpofed every 
where between the forface of the guts, where they are 
contiguous to one another or to the other vifeera, and be- 
tween them and the peritoneum, In all thefe parts there 
is a very fimple apparatus for the fecretion, merely the ex- 
tremities of imall arteries opening into thefe cavities with- 
out filling any glands, the firuAure of which was in any 
degree remarkable* When this liquor is examined, it is 
i^id to have the qualities of the ferous part of the blood ; 
it coniills chiefly of water, but it contains albumen, or a 
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fubftaoce wk'zh is coagulable by heat; acids, and the fpirit 
of wine. Some times when it (ia|^Hates long, it acquires 
a greater degree of thicknefs and vifcidity, as in the llieaths 
of the tendons and burfas nrucofoe, and forms indolent 
transparent tumours, which becomcyat laft gellacinous. 

MXXIX, 

Very fimilar to this feemstobe the fecretion performed 
!n the joints ; the liquor is not exactly the fame, it has a 
greater degree of vifcidity, is rather more lubricating, and 
is prepared by the apparatus of a confiderable ^nd lodged 
in the iniide of the joint, and fo fituatcd, that the moving 
of the joint expofes the gland to a gentle agitation and 
comprediotiy which tends to increafe the fecretion when it 
is needed, or when the joint is molt ufed. We are told 
by Haller, that this is mnch of the fame nature as that 
found in the^cavities ; it is coagulable in like manner, fo 
confifts chiefly of the ferous, or albuminous part of the 
blood, viz, lymph with muriate and carbonate of foda, 

MXXX.. 

The other remarkable fecretion performed to afford 
a liquor to defend the folid parts from natural fridibn, 
is found every Where upon the furfaCc of the flcin in 
(he cellular membrane, tn which it is liable to accumulate 
in very large quantity, and alfb in the cavity of the bones. 
On the furface of the lkiia.it feryes to preverrt the different 
parts from being hurt by rubbing on one another, and to 
prevent the fltin from the irritating elFeils of the air. TIjO 
cuticle has been confldered as a curious part of the body ; 
one ufe of it is to preferve the Ikin from the drying effetfa 
ef the air ; for when it is removed in the dead body thero 
is a quick evaporation of the fluids, and the fkin dry$ into 
a hoi ny mafs, while the other parts continue in their 
and plump (late, airrd the cuticle isaflifled by this fatty and 
febaceout matter fecreted on the furface, where there is 
always a certain quantity prepared for pafticolar glands 
or follicle!! into which the liquor is poured, and by fomtf 
Kaguanon it acquires the qualities of an oily or feb^iceous 

Vs 
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matter. That in the cellular membrane vmy alfo anfwer 
other purpofes^ as much aa the purpofe of lubricating ; at 
leafL where it is fecreted in large quantity^ there it is de- 
pofited as a fuperlluous part of the alin(ient« which cannot 
be confumed in the performance of the animal funflions» fo 
it isdepofitcd tbere^ ilored up tp aiFord nourifhmcnt to the 
body in cafes of need. This would appear from the ef- 
fedt of loni; difeafes which are attended with great emacU 
adon, and there is a great confumption of this Raid, which 
is quickly abforbed. That it has a great power in nou- 
riihing appsafs from experiments, as it has been found 
that fatty Aibftanoes have more effedl in nourifliing than any 
other matter. This ondluous matter fecreted upon the fur- 
face of die Ikinis in Tome animals attended with an odour, 
as muik, civet, and which Teems to be of this kind. The 
chemical analyfis of this matter ihews it the fame with fixed 
oil, as already defcribed in p. 139* 

^ MXXXI. 

The fec&nd kind of fecretion, to prepare a liquor to de* 
fend different parts from acrimony, is the fecretion of mu- 
cus, the nature of which anfwers very well for this pur- 
pofe^ It is a vifcid fubfiance, confiderably more vifcid 
than the albuminous part of the ferum ; it is coagulable 
by heat like manner, but it is not near fo dtfpofed to 
putrefadiion ; there is no fiuid of the animal body which 
has lefs dirpofittoti to it. We have an example in fome 
parts, where it is necefffry that it (hould refill putrefac- 
tion; thus it is prepared'upon the internal furfacc of the 
membranes of the ndfe qqd fauces, through the whole of 
Hhc of the afpera^artbria, and the whole length of the 
alimentary canal, and pioff copioufly in the re^lum. It is 
alfo prepared throagh the whole of the palTages through 
wMch .the urine paffes. The nofe is cxpcfed to the irri- 
tating adlion of the air and acrid effluvia, which that or- 
gan gives ^the perception of ; fo this fecretion is nacefifary 
for its defence ; and it was ncceffary that the vifcid matter 
Ihould not be liable to corruptionr from being expofed to 
the air, which fo much corrupts the animal fubfiances in 
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general. In like manner, it is expofed in the lungs ; and 
it is neceflary, therefore, for the fame rcafon, as in the 
fchneiderian membrane, asalfo in the fauces. Its necef- 
xfity is obvious through the whole of the alimentary canal, 
on account of the acrimony and corruption of the aliment, 
and particularly in the re£lum, where the matter has ac- 
quired the g reate ft degree of acrimony. Tlic fecrciion is 
performed there by numerous glands, or follicles which 
are found in the inteftine ; the necellity of it is as obvious 
in the urinary paftages, particularly in the bladder, and 
moft of all in the urethra. The nature of the glands by 
which this fccretion is performed is much the fame ; they, 
are little bags which communicate to the furLce of the 
cavity ; they have numerous veflels entering into their 
cavity v/hich depofit here.the fluid, from which the mu<* 
CU8, or infpifTated lymph, U to be produced. I'his ftag- 
naies for fome time in the follicle, fufters an abforption, 
and acquires the proper degree of vifeidity which fits it to 
anfwer its purpofe. It is impoffible that this (hould be 
fecreted as vifcid as it is when it is applied to the furface; 
it is intended to protect from acrimony ; fo vifcid a liquor 
could not circulate; it iftbes out from the minute vclFels 
under' a very great degree of fluidUy,^^hut llagnating af- 
terwards in the cavity, the moft fluid parts are abforbed, 
and the remaining matter acquires the proper degree 
of vifeidity. This general remark tog may be made, 
that a ftimuius applied to the furface, or cavity for which 
the mucus is deftined', has the efTedl: oJEJncreafing the 
fecretion of the glands which prepares it. As to the 
fchneiderian membrane, it produces an increafed fecretion 
of the mucus, and fo of the other parts of the body 
in which it is performed : whenever the acrimony is in- 
creafed, the fecretion of this fubftance, in order to obviate 
it, is alfo increafed; the nature of it loo is altered in 
confequence of difeafes, and the corrupted fluids are 
thrown out in great quantity ; fo in the phthifis, or even 
a common caiarib, a quantity of purulent matter is forni- 
times thrown out in this way. There arc many p.Vrticu’ar 
patients who throw out pus, or matter not to be d^dm- 

y 6 
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^uidied ftatn it> and yet, when opened, the IuDg9 are quite 
free from any ulceration ; To the whole matt have been 
fecreted by the mucus glands of the lungs, and the dlf- 
charge changed in its natural appearance by the abforp* 
tioo of oxygen. That thiris poffible, we have examples 
in common colds, particularly in thecory7:a; it begins 
with an irritation and flight inflammation in the membrane 
lining the nofe, attended with .an increafed fecretion of the 
mucous matter ; after fome time that inflammatory dif^o- 
fition is refolved in confequence of a fecretion of thick pu- 
ruleht matter by thefe glands; it has all the appearance of 
puru%t matter, inflammations terminate in inflamma- 
tory eiliidadons, or a fecretion of purulent matter. Thus 
a purulent matter may be Excreted by thefe glands, and 
prove a fort of crifis to the diforden 

MXXXlI. 

With regards to 'the femen, nothing on its fecretion is 
to be faid, qualities of k are fuch as chemillry 

can give us npllffiRance in, nothing being deteiTted in it 
but water, raimal mucilage, and various neutral fairs, as 
phofphate and^murlat of foda, pure foda, and phofphate 
of lime. ^ 

: 4. Wirh regard to the fecretion formed in the brain, 
we. have no conception of the fluid which is prepared 
there* ^ 

, The fluids employed in the digeflion of the food are 
Mtiefly the fativa in the mouth, the gaflric liquor in the 
floma'ch, and the bile and pancreatic juice added after the 
food has pafled out of the flomach. 

MXXXIII. 

The falivaconfifls almofl entirely of vvi^r, with a fmall 
quantity of albumen difToIved in k, with muriat of foda and 
|diofphate of lime. When evaporated^ tk^ry matter 
yields the fame principles as the animal fubftinces In ge- 
neral. It is found, that added to mixtures of alimencary 
tebftances, it moderates the fermentation thefe mixtures 
were difpofed to run into* Thus drefled meat taken in 
dificrent proportions, neareft to thofe in which they are 
»3 
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cnmmonly ufed for food« run into a fiate of ferment^ 
and are diiTolved* but the faliva moddrates this 
and prevents it from diverging fo foon^ either to the pa« 
I trid or afceffent ftate. This^ thereforCf is one ufe of the fa- 
iiva, though by no means the principal ufe of it. Some, 
times it is attended with a dtfpofitioa to form calculi in 
like manner as the urine : the bard ftrong ilony matter^ 
fo liable to colled on the roots of the teeth, evidently pro* 
ceeds from the faliva ; and concretions of the fame nature 
have been found in the falivary duds. 

MXXXIV. 

Of the gailric liquor we know ftill lefs : it 1$ difficult to 
get it pure ; and though it was in our power, probably we 
would not find it very remarkable for its obvious qualities* 
From experiments, however, it would appear, that digef- 
tion in the human depends entirely in this gland, which has 
a fiightly faline tafte, and is folublc in water. It pofleffes 
neither an acid nor alkaline nature, and when mixed with 
an acid, it is only in confequence of fome morbid affiedion. 
It is not coagulated by acids or alkalies, and is but Bight)/ 
fo by alcohol. Its chief property is its folvent jjower over 
animal food. This is moft' remarkably (hewn in die ilo- 
machs of carniverous animals, much lefs in the graminive- 
rous, and in a middle degre by that of man. 

When fubjeded to chemical analyfis it yields water, 
animal gelatin, and pb^hate; when expofed tp heat it 
gives out watefi and,/oen evaporated leaves a, mafs, 
affording an}ixionia,>::^mpyreamhtic oil, and thereii4ue con* 
tains carbon, mttr.4t of foda, and neutraJ falts* 

MXXXV. 

This folrmt power of the gaffric fluid feems alfo con<* 
fined to d^id fubflances, and that it cannot ad upon the 
living ^5, The proofs of this are clear from appear.* 
ances ^ich occur in the opening of bodies (bon after 
deattf i' when we find the fiomach totally^ dilTolved ; as in 
the o^'^ningof perfons who have died a violent death ; and 
the thing occurs ia the examination of other animals^ 
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as in the fiihes which are killed fudclenly, and in the bell 
health. It has happened* that in fome di/Tedtions the flo- 
mach has been found perforated* and the death of the 
perfon has been imputed to this ctrcumflance ; but from 
the fa^s collefled* it would appear that this may occur 
without having any conne£lion with the difeafe or death 
of the perfon ; and from examples* in which the difeafe 
was quite plain, all the circumftances concurred in Blow- 
ing its nature, for there was not the fmalleft com- 
plaint about the ilomach ; and yet immediately^fter death, 
as foon as the body cooled, the ilomach was found dif- 
folved, into a mudlaginous matter, which muA have been 
by the a£lion of this liquor. As foon as the Aomach is 
dead, it immediately begins to exert its power to diAblve 
it, to extend that power which it has over all dead Tub- 
Aances in a6ling upon them as a folvent ; and at length, 
after it has perforated the Aomacb, upon coming in contaft 
with the other vifeera, it will ad upon them, and diiTolve 
more or Icfs of them. 

MXXXVL 

The pancreatic Huid is fuppofed to be ilmilar to the 
fativa,.Jn confequence of fome experiments, by which it 
was contrived to ad upon the dud and infert it in a phiui. 
Upon examination, it was found to have qualifies fimilac 
Co thofe of the faliva. 

M XXXVII. 

But the bile is confiderably different, and poiTcAes cu- 
rious qualities, but is Aill imperfedly known. It was 
commonly fuppofed to be highly putrefcent,or that it con. 
tained an acrimony in its cpmpofition, of an alkaline na- 
ture, for correding the acid tendency of our food, and it 
was fuppofed faponaceous for keepin;| the union of the 
oily fluids with the refl ; bat any experiments which have 
been made upon it have contradided this notion. Jc is not 
fo bighljr putrefeent as the blood and’ other animal fluid?, 
neither is it faponaceous ; upon being agitated with oil 
and water it does not difpofe the oil to uni^e with the wa- 
ter. 15 
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Mxxxviir. 

To the tafte the bile is bitter, and poflcffes a yel- 
lowiili green colour ; it is decompofed by acids^ which 
^are always a green colour ; but its principles are bef' re- 
folded by coagulating it with alcohol. If the coagulant 
is feparated from the green liquor in which it doats* a 
tallelefs vifeid fiibftance rcfembling albumen is procuredr 
while the liquor filtrated retains the colour and talle of 
the bile : if again the alcohol is evaporated a concrete 
matter is obtained, pofieffing the properties of a re<- 
fin, and therefore named the refin of the bile. It is ge-* 
nerally feparated by acids, in the form of a white unfbuous 
concrete by the oxygenated muriatic acid ; to thefe prin^ 
ciples of the bile may be added, joined with carbonic 
acid. 

This green colour of the bile from acids, explains 
the green purging in children, when their fyfiem is dif- 
turbed by teething and other circumftances. They often, 
after the firfi fymptom of difturbed digefiion, are feized 
with purging, and pafs confiderable quantities of greea 
matter, which is bile altered into this colour by the pre* 
fence of ^n acid. 

MXXXIX. 

Biliary concretions are totally different from the concre* 
tions foamed in the pafifages of the urine and faliva ; they 
arc called gall Hones, but they are not Hones ; there is no 
earthy or Hony matter in them ; they are always in Ham-* 
mable, confiHingof a febaceous matter, whithhas a naorc 
folid confillence than the general run of the animal oils, and 
a lolidity rcfembling fpermaceti, which is a dry animal fat. 
It can be eafily reduced to a powder, melted with heat, and 
Concreted in like manner. . The parts arrange in anunaber 
of plates, which are collefled into aiTemblages and cryf- 
tallizations, as in fpermaceti. From this will be found 
how vain it is to attempt to diflblve thefe by fuch medi. 
cines as have been ufed for that purpofe, which are fuch 
as nave been commonly foppOfed efficacious in difiblving 
the Hone in the bladder, as lime w|ter and foap s but when 
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tliefe Tub (lances are applied to gall (lones^ they produce no 
effect whatever. There is generally a remarkable cr}f^ 
tallization from the centre towards the furface in the ilruc* 
ture of thefe biliary concretions : when they are cut with' 
a knife through the centre^ we fee radiated cryHallizations* 
and often there axe feveral orders of thefe. There is a 
tiucletts of a dark coloured matter^ round this there i$ a 
cnafs of cryHallized flufF; then, perhaps, a thin layer of 
brown coagulated matter, and upon that a thick cruft com* 
pofed of a pure febaceous matter^ and thefe cryilalliza- 
tions always (land perpendicular to the internal furface of 
the done. Neither foap nor lime water, nor alkaline lees, 
produce any efte£l upon thefe concretions ; neither do they 
upon fpermaceti. They are employed in the reftne- 
inent of this fubftance to extra£^ the fmall remains of the 
liquid oil, and the alkaline lees unite with the oil and re- 
fufe to unite with the fpermaceti* 

MXL. 

Experiments have been made upon this fubjc£t, and a 
folvent of thefe concretions has been found in a mixture 
of rpiric of wine and oil of turpentine. Neither of thefe 
a^ed upon the, concretion completely, when ofed fepa* 
racely ; the one divided the calculus into feparable cryftal- 
ItzatioUs, the other has very little aflion upon It ; but mixed 
tc^ether they produce a quick diftbtution and febaraiion 
of its parts ; io it has been propofed to be u(ed as a 
folvent of thefe concretions, and a formula is given, 
which it IS imagined has proved ufeful ; but it is difhcult 
to coaCttve how it can reach thefe concretions fo as to 
afFedt them. At the fame time that fome of thefe 
line fubftatices will not diftblve the biliary concretions, 
they often do fervlce in cafes of jattndice» and fome prac- 
titioners lay gr^t ftrefs upon large dofes of foap. But 
they cannot poftibly givtt relief by dilTolving the concre- 
tions, for the^ cannot reach the biliary dulls in fuch a 
ihort time as ts found to be neceifary fOr obtaining relief. 
Their power, however, may be in confeduence of the 
Utmulus with which thefe medicines affea the duode- 
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num. In general, throughout the body, wherever a 
liquor is fccreted, if that part of the body be irritated, 
the fecretlon is increafed, there is fome conneftion of 
•fenfibility between that part and the organ of fecretion, 
by which the fecretion is greatly increafed ; as wl^en the 
eye is irritated there is a greater fecretion of tears ; if 
the nofe is irritated, there is a greater fecretion from 
the mucous glands there. Now jaundice may arife 
from a colleflion of vifeid matter, infpifrated mucus, Sic, 
flopping up the paffages of the bile, &c, and a fmarc 
Bimulus applied may be eifedual in procuring an in-> 
creafed fecretion of the bile, which will open the paii'ages. 
Or the jaundice may arife from a fpafm, which is fome- 
times removed too by a ftimulus to a neighbouring part. 
Thcfe concretions, when analtfed along with the refin of 
the bile, contain benzoic abid and fmall portions of lime, 
foda, and ammoniv^l Talts* Upon the whole, it is plain 
that the fubjeft of the bile is (till open for much enquiry. 

MXLI. 

The milk now only remains^ which is compofed of 
water, bolding diffolved in it,a faline matter, approaching 
in its nature to fugar, a very bland oil, and a coagulable 
part of the fame nature with the coagulable part of the 
ferum. This is the medium for mixing the oil with the 
watery part into an emuliioD, and by mixing fimiJar in- 
gredients artificially together, a very exafl: imijation of it 
can be made. It is from that coagulable mauef or 
gluten that it derives its difpofition to be coagulated by 
acids and heat. If it is boiled, a pellicle of coagulated 
matter forms ai its furface, which if taken off is renewed 
again, and this will not diflblvc in water. The ferum 
being coagulated partly by the heat and partly by the 
aflion of the air, which produces the coagulation of the 
lymph, it is therefore from that principle that the milk 
derives^ its difpofition to coagulate ftom the faline or 
faccharine matter. It is diifofed to acefency in fome 
kinds ; it approaches nearer to fugar than in the common 
milk, and can be made to undergo the vinens ferments* 
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tion, and ic produces an inebriating liquor^ as the milk 
of afTes, mares, &c. 

Thefe principles are foon unfolded when it is allowed to 
fland at reft lor fome time. The oily partj or cream, f 
collects on its furfacc ; and the folid part, when it is 
removed and agitated (or fome time, becomes a concrete 
oil or butter, fimilar in its nature to the animal fat, (as 
detailed in p. 138.) After the feparatioit of the cream 
the milk becomes afeefent, and then coagulates. When 
the diiid is parted from the co<igu!um a matter is obtained 
fimilar to animal gluten, termed cheefe or coagulum, as 
already noticed.^ 

The fluid, or ferum of the milk, now only remains : 
having acquired an acidity from flagnallon, and when 
evaporated, it affords a fahne fubflance, or the <ugar of 
milk. From this lugar of milk two peculiar acids are 
obtained, already noticed in p. 

In the ferum, befidcs the fugar f.'»nSe neutral falls «re 
alfo deleted, muriate and phofphate of lime, muriate of 
potaih and foda. 

MXLII. 

The yolk of the egg, as it ferves a flmilar purpofe 
to that for which the milk is intended, is mnch of the 
fame nature, and has a commanication with the ftomach 
of the chicken within the bag in Which it is lodged, and 
fupplies the animal with nourifliment after it is hatched, 
and by being diluted with water forms a fluid not unlike 
the milk, and can be fubflituted to it on many occafions ; 
and as it contains lefs of a faccharine matter, it is rather 
fefer for weak ftomachs than milk is, and it is recom- 
mended in place of milk for this purpofe, merely dilated 
with water in its raw (late, and a fmall quantity of fugar 
added, CO render ic more agreeable. From the large 
quantity of aoagulable matter the yolk can be employed 
to pronmte the union of more oil than what it contains 
with water* The oil in it, however, abounds fo much, 
that when the coagttlabfe matter is fixed, cqticrcted, and 
the yolk dried with a gentle heat, a confiderable quantity 
cf oil h obtained by expreflion. 
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MXLlir. 

To complete the hiftory of the animal fluids, it may 
be thought neceflary to mention certain changes to 
; which feme of thefe are fubjefi, which are the caufe or 
confequence of contagious difeafes. Barely mentioning 
the fads is all we can do. They depend upon caufes 
uhich are not within the reach even of our imagination. 
Thw hillory of contagion fhows that nations may preferve 
themfelves ' from fome deJirudive difeafes, by keeping 
out of rheir way, and the objed of their attention is a 
particular fpecies of matter which muft be kept out with 
care. If it leaches any one it throws the fyftem into a 
tumult, proves fatal perhaps, and proves a fource from 
which others around are infeded, from whom again^k 
may be propagated to millions of others j but it is fome- 
thing too fubtle to be perceived by the fenfes. It 
rs fometimes lodged in a bit of rag, and is only evi- 
dent by the pernicious effeds which it produces upon 
thofe who are fo unfortunate as only to touch* We 
have a familiar example of it in the fmalLpox} the 
moft minute atom of the infedion 13 fuflicient to com* 
municaie the dife^fe to one, and through him to millions 
of others ; but the adive part is not perhaps the thou- 
fandth part of its weight : we do not know how little may 
fufhee to produce the difeafe. Thefe fads are not ex- 
plicable upon any principle of which we have at prefenc 
any knowledge. 

The chemifts give an illuftration of it from the parallel 
example of fermentation. We cannot bring the fari* 
naceous matter into the vinous ferRientatfeiil^ not even 
though malted, without the afliftanc^ of averment; but. 
once this is applied it produces a much, greater quantity 
of ferment ; and a fmall quantity nf this liquor .added to 
a much greater quantity, will bring it all into the fame 
(late, aud every part will anfwer the fame purpofe ; but 
this fimibrity docs not amount to an explication j we do 
not underfomd fei mentation itfelf, fo as to admit of ill 
giving light. to the other'' fubjeds. 
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MXLIV. 

Funiiicns tf the B%dy^ 

From this vi«w of the conftituent principles of the • 
eninal body^ its fun^ions come naturally into reviewi 

MXLV. 

Digeftion* 

. 5. Pood is required for the fupply of theft princ>!es 
of the animai body detailed ; it is introduced for this 
purpofe by the mouthy and in man it is reduced tiiere to 
a pulpy cpnnfteiice by the teeth and its mixture with the 
ialiva. In this Hate it is removed into the Iknnach, where 
new changes on it enfuc. This organ differs in its (hape 
in^iflerent animals. In man.it has been compared to 
the bag of a bag.pipe« and ^here die food is converted 
rnto a foft pap, ctiiFering from the food as fiiit introduced^ 
and receiving the appellation of chymes 

MXLVL ^ 

. 6 , Thii chyme, when examined, poirefiesndwproperttfs* 
combinations of its principles muft have therefore 
aoV taken place to acquire them, and the means by 
which thefe combinations have been effeAed we mull 
look for in the organ into which the food has been 
introduced. 

In doing fo, we find it to depend on the nQjon of 
the gaftric fluid, or fecretion of the ftomach, which in 
man appears to operate equally on animal and vegetable 
food, which unites internally with it, and cannot be fe** 
pafated by filtration, and which a6ls rapidly in propor- 
tion to the minute divifion of the food and the deforce 
of temperature. Two circomflances alone we can trace 
peculiar to this fluid ; its holding a portion of uncombined 
phofphoricacid, and its poflefling the power of coagulating 
milk. A certain quantity of the faliva feeros alio a nc- 
celTary afliHani to this fluid. 

MXLVU. 

The chyme paffes from the flomath into the inteftines* 
Here it is fubjc£ted to new changes, and the efi*e£t of 
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thefe changes is to convert it partly into chyle and partly 
into excrement. 

MXLVIIL 

; Chyle is a white liquid, refembling milk^ and is appa- 
rently milk in a lefs pcrfeft (late than when excluded 
from the breaft. It poflefTes albumen, ferum, and glo- 
bules, like cream, with dilFereat (alts, and fomething' like 
the fugar of milk. Even a proportion of iron has been 
fufpe^led in the form of a white oxyd. 

MXLIX. 

The piH>ccf8 of chylificaiion is unknown. The produft 
‘is cleat ly (eparated, by a chemical change, from the 
chyme, and the confcqaence of this reparation is the 
divifion of the chyme into this liquor and into an ex- 
cremendcious part, which two parts continue afterwards 
always inseparable, and incapable of decompofing eactx 
other. What (hare the bile has in this feparation is 
uncertain $ but it feems nece(rary, to evolve completely 
the excrement, to prevent its abforption, and facilitate its 
difeharge from the body. The excrement then, as well 
as the chyle, is a new compound, confifting of undigeBed 
food, decompofed however in its paiTage through the 
ftomach and bowels, and combined with the bile and 
other fluids previous to its exit. Hence in the dung of 
graminivorous animals is found a new product, or benzoic 
acid. 

ML. 

During this procefs of chylification an evolution of 
diiFerei^c gafes takes place, both in the ftomach and 
bowels. In the former i^ found carbonic acid, oxygen, 
hydrogen, and azotic gafes. The fame is found in the 
inteftines ; but the two former prevail moft in the ftomach, 
and gradually IcflTen in the inteftines, while the two latter 
increafe in that fituation the ftatus for anum, confiding 
of carbonated hydrogen gas. 

MLL 

The chyle thus prepared is ibforbed by the laffcals, 
and carried through theia iato a large refervoiri termed 
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die thoracic du 6 I. In this refervoir it is mixed with 
another liquor, cranfmitted from the difFereut furfaces 
and cavities of the body to the fame place, named the 
lymph, 

MLII. 

The nature of the lymph is equally uncertain with 
that of the chyle. It is a fluid colouHefs and fomewhat 
vifeid, containing albumen, and probably gelatin. But 
its union with the chyle, we have reafou to Aippofe, a 
farther flep towards the perfe£tion or animalization of the 
former, and blejpded together they are conveyed dircdlly 
into the blood- vclTels, and in man to their very centre, 
or the heart. But in this organ th(7 are not allowed to 
remain, they are immediately conveyed from it into the 
lungS) to undergo farther alterations, 

MLlIi: 

Rt/piration* 

The alterations next that are neceffary to be made by 
the lungs are the perfeAion of their flill incomplete ani- 
malizaiion, by the extrication of the remains of the 
conftituent vegetable principles in their compofition, and 
tne introdudiion of a greater quantity of another principle 
not rufHdently received from the fubflances taken into the 
ilomach. 

The iirll of thefe is the reparation from the blood of 
carbonic acid and hydrogen, the two chief conflituent 
principles of vegetables; and the fecond, immediately on 
its prefentation to this fluid in the lungs, is the abforption 
of oxygen or vital air, neceffary both to effedl this repa- 
ration, and alfo to be introduced asefTential to the fupport 
of the principle of life, of heat, and the regeneration of 
the folid parts of the fyflem. 

Thefe changes are cortfpicuoas by the difappearance 
of the chyle ; zdly, by the change of the blood itfelf to a 
florid red colour, which is clearly the effedt of the ab- 
forptioD pfexygen ; 3dly, by the blood being incapable of 
flimulatthg the heat, without it receives this change ; 
4tUy« 1 >y the temperature of all animals being in pro- 
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portion to t-heir degrees of refpiratton ; and 5thly, by the 
febrine^ or rudiments of the folid, never exifting either in 
the chyle or lymph till mixed with the blood, and aQed 
jipon by the procefs of refpiration. 

MLIV. 

Thus by digeftion and refpiration the funftions of 
animalization take place. But the changes induced on 
the blood by refpiration are not fufficient for the con- 
tinuance of life. Farther alterations are required, and 
one of the chief of thefe is the reparation of certain of its 
parrs by the kidneys. 

MLV. 

Through thi: organ there paffes at lead i5lbs, gf 
blood in liie fpace of each hour ; and as death is foon the 
tiled of any difeafe of this organ, its fundion is effential 
to exillence, and from its fluid, or the urine being dif* 
charged, it is its reparation from the blood that is the foie 
purf ofe of its ufe. The parts of the blood thus feparated 
appear to be water and faline mater, but this faline matter 
produces, by the adion of the kidneys, a new produd, urcc 
and uric acid, the principles of which mull have pr^vi- 
oufly exided in the blood, an 4 required therefore to be 
feparated. 

MLVI. 

But befides thefe different changes already noticed, a 
fomething farther feems to be expelled from Jie blood 
in the general courfe of its circulation, by means of the 
fmall veffcls fit u a ted near the forfacc or fkin, termed the 
perfpiration. This fomething feems to confid of the 
fame matter that is difeharged by the lungs. The 
quantity varies at different limes and under various 
circum dances. 

MLVJI. 

Thus if we trace the different fteps of the progrefs of 
animalization till complete, we find that the fird Sage 
^ coniids In the formation of chyle ; that the fecond de- 
pends on the mixture of the latter with the lymph ; that 
the third ftage is the anion of thefe two fluids with the 
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venoas blood od entering the heart ; that the fourth flage 
difplays the oxydation of the lungs, or abfiraflion of the 
ftill unaffimilated parts; that thelfch effeds, by means of 
"the kidneys, the reparation of thofe principles^ which if 
accumulated would produce an excefs of azote, or en- 
danger a premature deflrudion of the fyftem. 

Thus the blood, perfefied by thefe diiTercnt changes, 
is fitted to repair the wafie, and to continue, the fupply 
required. It is the ftorehoufe from which materials are 
provided for all its Wants. It gives for the bones phoi- 
phace of lime and gelatin ; for the foft parts febiine 
and albumen J and by the procefs of affimilation thefe 
materials are formed according to (he particular and ne- 
cefTary arrangement. Over this procefs, however, of 
alBtniiation the veil of darknels hangs. No fadls can 
yet explain U. ^ 

The only drcamfiances with which we find it at- 
tended are : 

I. That every aHimtlating organ performs its ^wn 
j^ecuIiar/oBsce, whenever materials are prefented to it for 
this purimfe. 

a. If thefe materials agree w^th the natural fccretion 
of the organ, they pafs into it unchanged. Thus milk i:. 
abforbed unchanged by the lafteals. 

3. Alfimllating organs do npt produce any change or. 
matter prefented to them of a fiihilar nature with their 
own. Thus blood can be transfufed without any change 
taking place. Mufcular fieih can be alfo incorporated ; 
while foreign fubdances produce, on the contrary, the 
dea^h of the part. 

MLVIII. 

Thus aflimilation is a chemical procefs under the in- 
fluence of the a£lion of the animal organs, and fubjet^ed 
to a foperior agent that afls by fixed and determined 
laws. This agent, or the animal principle, is evidently 
conneAed with the ftate of the brain, but itfelf is not 
mbter. 
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MLIX. 

Secretion, 

. But another fpecies of affimilation not yet examined is 
ftcretion, by which the different liquors are feparated for 
the purpofes of the aconomy. Though this procefs is 
equally unknown, .we find, in order to its taking place^ 
that tlic blood pafies through vefiels of different diameters, 
often contracting to a very fenfible degree, and carried 
through a very extended courfe. But by this mode of 
< onvcyance fucct ffive decompofitions muff take place, pro- 
ducing a variety in the nature of the different products. 

MLX. 

Deorganifathn, 

By the exercife of the functions for a certain time, 
tlicir powers become impaired, the body decays, and 
death crTucs ; and in this cafe the powers of digeffiun 
and allimilaiion Jirft fail, where death docs not happen 
from extraneous caufes. The extinCHon of life occalions 
a dccompo/ition of the animal body. The chemical 
and mechanical agents, forming its principal fupporr, 
are now the means of its deftruClion, and the fpontaneous 
changes which ic undergoes, from the re-aClion of its 
elements, vary according to the circumffances under 
which it is placed. Thus if excluded from air and 
moiffure, it flowly decays till nothing remains but an 
apparent earthy matter. 

If <}/ a firm fibrous texture, and immerfed in water, the 
foluble pnrt ot the animal fubftance is removed, and the 
rert converted into a fat fubftance, refemblihg fpermaceti, 
the azote and phofphorus being difengaged, along with 
the hydrogen, and the remains of the latter, with feme 
^xygen, uniting with the carbon to form fat. 

When air is admitted, the procefs of putrefaCtion, (if 
affilled by a certain heat and moiffure,) enfues, by which 
the parts entering into new combinations, pafs off in the 
form of gas, and leave an earthy refiduum behind, The 
chief of the gafes are ammonia, phofphoratcd hvdrogcn, 
VoL. in. Z 
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fulphurated hydrogen, carbonated hydrogen, and car* 
bonic acid, ar4d, perhaps, fame other more compound 
gafes may be ahb difeharged. 

MLXL 

From the produ8s then emitted by this procefs of 
putrcfadlion at the ferface of the earth, changes are in- 
duced by the reception of thefe principles in the air, 
water, and foil. Thefe changes tend to the fupport and 
jiourdhmcnt of the vegetable kingdom, and thus the 
diAblution of the animal body only takes place, in order 
that it may be again revived, by palfing firll into the ve- 
getable body, before lefuming its original animal form. 

MLXJI. 

Tables of At trail ion ^ 

Having now finiflied a general view of the variou** 
bodies that form the obje£Is of chemiilry, and traced the 
principal changes that they induce on each other in con- 
i'cqucnce of the'rclatlons their attraOions bear ; to facilit^iie 
the knowledge of thefe changes, various attempts have 
been made by chcmiiis to form tables in which thefe 
various relations, or eleftive attraiSlioos, at once appear, 
both of the Angle and double kind, for a view ol which 
a leference may be made to the larger fyilems of chc- 
millry. 
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P A R T iL 

PHARMACY, 


MLXllL 

H aving now examined the various bodies of Che-» 
mlftry, or the {general principles of thcic afllon, wc 
come n.’At to pu/fue its application as Hi reeled to the pur- 
poles of Medicine, under the head of Pharmacy, 

This is chiefly a chemical art, and conflils in the col- 
K'dting, preferving and prepari'^'g, for the ufc of the Phy- 
lician, the various fubflances employed to a£l upon the 
hum in body, with a view to the prerervation and reftora- 
lion of hcalch. 

The flril objeft, therefore, is to colleft the various ar*- 
liclcs in the ilate of the greateft perf^'Ctioo ; and thw re- 
quires a knowledge of their appearance ard qualities in 
that ftare, and to be able to diitinguilh them <icni one 
auotlicr. 

To this it is difticult to give ru'.rs. have 

been attempted, bin ihcfe rt-l'peot on’y the choice of ve- 
getables, which having one general nature, are iobjedt to 
gent ral rules. The others arc fo ditFcrenc in their na- 
tures, that no rules can be givep, except the taking each 
in its greateft perfeflion, and a knowledge of the materia 
medica and of chemiflry will be the only affillance. 

MLXIV. 

The general rules applied to vegetables may be re- 
duced to the following heads : 

Z = 



5o8 VllkRMACY. 

I . That each plant be taken from fuch folk climate, 
a^ arc heft adapted to produce it in perfediion ; for a dif- 
ference in foil, I'c. produces aM'ide difference in the fame 
plant. It is ditlicuU to believe what avariety of plants giow ' 
iM every foil, as many of them are greatly diminifhed by 
circumllances which are unfavourable for their perfedVion, 
and even render them more invifihle ; fo with regard to 
the white clover and other plants which appear fo fuddenly 
when the foil is improved by proper manures, that it is 
gcncially thought llrange how they came there, but they 
were there belurc, only in fuch a diminutive and Diort 
fhite that they wire not vifible ; fo the difference of foil is 

^reat conicqucnce to the perirdiion of plants. But thi" 
rule is fo general, that it rather delcrves the name of a 
caution ; and it is impoflible to be more particular, as the 
variety of circuniiUnces and (oils iieccifary to the perfec- 
tion cf dijBVrenl plants is fo great. 

It may be given as a general rule, that vegetables cul- 
tivated for pharmacy fliould not grow too near one ano 
ther, or be crowded with other plants, tliis making a great 
difference in tiieir fize and perfedlion. Every plant re- 
<juiies a certain extent of foil, through which it is to feek 
its nourifhment, and if there is a greater number together, 
they meet with a fmaller quantity of nouriftiment ; and 
nothing is more certain from experience, than that planu 
too dole to one another never thrive fo well as when they 
are put at a proper diilance ; fo a principal part of the 
hulbandman’s art depends upon his preventing all other 
vegetables from growing in the fame foil. 

Jt is thought to be a proper general rule with regard to 
the aromatic plants, to take them from dry foils and warm 
iituations, which give them a greater richnefs in the quan- 
tity of aromatic oil they contain ; and it is obferved, with 
rega:nl to roots, that their foil ought to be deep and open, 
for they will fpread and expand more in proportion to 
being fuch. 

Upon the whole, many of thefe diredlion^. enter too 
particularly into the fubjedt, and require that the druggifl 
iliould become ikilful in gardening and hufbandry, it 
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tiifficlent for them to judge from the fize and apparent 
vigour, and he (hould dircdl his attention chiefly to this 
point ; he (hould learn to judge from the appearance and 
fize of the plants he has occafion to fee, whether they 
have been improperly cultivated, and have grown in cir- 
cumllances fav9urable to their produdlion. 

A fecond rule generally given is, that they fiiould be 
taken up at the lime of vegetation, when they are moft 
r'“plete with medical efficacy ; and this is difiirent with 
to the diiFerent parts of the plants, and their dur.u 
lion in the ground. Plants are wcU known to exiilaloniu r 
or (hortrr time in the ground, many coming up and dy- 
ing every year, others arriving at perfeflion only the fe- 
cond year, rifing to a certain fizc only the fitfl year, (hoot- 
ing out their Italics and producing their flowers and feed** 
only the fc*cor,dl y<»ar. In others the root ronlinncs in the 
j»roond for a jratnber of years and feafon'», proflucini-: a 
(lower and ilalk every year. The Erd of thefe are called 
annuals j the (econd, biennials; and the third, perennials. 
Now there are particular rules for colleding thefe, accord • 
jng to the nature of the plant. The root of annua! plants 
!$ m the greateft perfeftion at a certain time of the feafon, 
immediately at a certain time before it begins to (hoot out 
its (lalks and produce its flowers, when the leaves are in 
their greateft vigour, and she plant is preparing to fend 
up its (talk ; by this time the root is come to the greateft 
(Irength, fize, and perfe(5lion, and after this it is fpent in 
the ftalk ; and by putrefadion after this, many of the foots 
become hollow ; the roots of the biennials are to be taken 
up about the fatne time of the fecond year ; or fomerimes 
fome of thefe are taken up in autumn, as is generally the 
cafe with regard to the perennials. There are many of thefe 
which, when they have produced the flalks, flower and teed, 
all thefe parts witlier and die down to the round, and the 
root fends up fiefh leaves, and during this time acquirci. a 
confiderable increafe to its thicknefs and perfeClion ; 
whereas waiting till the fpring, fome part of it is wailed in 
the produiftion of new leaves : fo the autumn is the beft 
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time for the choice of thefe roots: but tlu'fc rules ^viii not 
apply un’verfaily, 'Die time of flo^vering of the difrercriC 
planfo fo very various, as alfo the lime of forming ihcir 
lulks, that no general ruh* c^n be giv'en, exctpt when the 
root is at the gfea’cil perfe^Hon, anil before its ftrenglh is 
wailed in producing its fiowers and feeds. Many of the 
roots do not admit of being taken up at a particular feafon, 
but itt any time ]o''e their virtue if kept out of the ground ; 
io they nvjit be allowed to remain all the year, and mull 
be taken tip cccafionally. 

MLXV. 

i'or taking up the herbs and leaves the rule is* to do it 
before tiu; cApaniionof liieir flowers ; but with regard to 
the hemlock, the leaves arc in the gjcatefl perfci^ion 
about the time that thcflbwrrs are blowing, and now they 
arc commonly gathered at this time. I'he leaves of fomc 
plants, as the ma>ni*ma!Iovv, containing a mucihginous 
'JTiatJer, whieix is the piijicipal thing it is valued for, yield 
ihcir. matter to w-ater beft when they are taken young, as 
when they are all - wed to grow to liicir full ftrengtli ar.d 
iize, a (tonfiJerabic quantity of them is converted into a 
woody matter. 

With regard to flowers ; they arc beft gathered when 
they are moderately expanded in a dry warm day ; as 
when they are fully expanded they lofe part of their fubtic 
and aro-matic matter, upon which their virtue chieHy de- 
pends, and it is more liable to be wailed in damp weather 
than in dry, the damp air being a greater folvent of it. 

. With regard to the feeds, the general rule is to take 
them when ripe and beginning to grow dry. 

The fruits mull be taken when they are ripe, unlefs it 
is ordered otherways ; as in the feed of the cicuta, which is 
rather more efficacious than the othor parts. The prac- 
tice with regard to it, is to prep ire an extraft by boiling 
it with water, and it is neceffary to colieft it before it 
comes to its full maturity. 

The woods and barks arc in their grearefl perfeilion iu 
winter; but c.xpnience Glows, that the bc!l fcafon for fe- 
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parating the bark from vegetables is the fpiing, when the 
lap is niing in them. 

MLXVI. 

. Another matter is exudation, or concreted juices, wliich 
IIdw oat ol tiie wounds made fpr that parpofe, or from 
ruptured veHie's which nave burft trom an ovt^rcharge of 
Huids : ihefe flowing flowiy, aio irjfpidaLed by evapora- 
tion to a foUd mafs, fo are prepared by nature, and re- 
duced to a Hate fit for prefervatioo ; and it is not neceifary 
to attempt any rule*' with tv) them, e,\ceptthat ge- 

neral one to the druggiih, :o t.iahe themlelves w'ell ac- 
quainted with the appearances of ihcTc fa bilances in their 
grtatell perfcilion. 

I'he choofing and collcdllng of vegetables being under- 
flood, the next ohjed is to prelerve ihefe fubltaoces. 
With regard to many of the objetls of pharmacy, this i$ 
cafy ; as the falts, earths, inflamiiuble fubflances and me- 
tals, fonie are volatile, dcHqmtfcent or fluid, and require 
different velfils for containing theip, which are well 
known, but they are not liable to fo ;h a change as the ve- 
getable and animal fubflances, from their fermentation and 
putrefaftion ; fo this part employed in the prefervation.of 
fimplea chiefly relates to vegeubles> and the few animal 
fubflances which are ufed in medicine, as being thofe 
which require the mofl troublefomc attention. 

MLXVII. 

The prefervation of vegetables is affefted by having 
recoirfe to the fevcral means known to flop the feveral 
kinds of corruption, and the avoiding every thing favour- 
able to it. 

In general, the means employed may be reckoned, 
I. The diflipation of their humidity, and afterwards pre- 
ferving them dry. This is the moll general means em- 
ployed ; and as a very great number of vegetables arc pre- 
ferved in this way, it is thought an operation worthy of 
attention. Sometime ago it was direfted, that the plant 
flmuld be dried in the lhadc; but more atceiuion has 
Z 4 



5*2 PHARMACV. 

fiio^vn that this is quite wrong ; and in order to pre- 
serve the virtues of plants, we fhould dry them hattily. 
rhe heat of the fun is the moil eligible, perhaps ; and 
if they were fpread oat upon a board painted black, they 
would be dried properly, as the board receiving the heat 
would produce a diffipation of their humidity ; but, in ge- 
neral, they arc fpread before a fiire, at fuch a dillance as 
not to be Icorched ; and if this be avoided, the more 
quickly they are dried the better, as they retain their vo- 
latile principles in much greater quantity* for the humid 
air is a powerful J[ol vent of the aromatic parts; fo hem- 
icek dried in this manner is preferable to any other pre- 
paration of it 5 and fuch plants (hould be immediately 
uruifed and corked up in glafs veflfels from the air, as they 
contain a faline matter and mucilaginous fubllance, which 
has a confidefable attraftion for humidity, enough to dif- 
pofe them to undergo gradually foine degree of corrup- 
tion. We cannot have a better iiluftraiion'of this than in 
the curaiion of tea, which has been a manufafture long 
ellablifhed in fomc parts of the world. The leaves of this 
plant are dried hallily in (loves, which are covered with 
plates of metal, and the leaves are frequently llirred, in 
order to make them curl up clofe, fo that they may not be 
broken in packing and unpacking ; but the principal part is 
the drying the leaves very quickly. As foon as this is 
iBnifliied, they are immediately put in metallic veflels and 
prekrved ever after, and ihefe are as clofely IhuC up from 
thw* air as pjfiible. 

A fecond rnt an is the covering them up from the r.ir, 
Iv.ich pl ants as would be the worfe for lofirig their moillure 
we bury under a quantity of fand, or cover them up in 
cellars, in order to keep them from the air and any 
great alteration of heat. 

A third point to be attended to is, to keep off infefls, 
which prove very delbuftive to animal and vegetable fub- 
llanccs. The manner of dellroying fuch infeils is chiefly 
by ventilating fuch fubftances. Du Hamel obferves that 
this is the principal method of expelling infects from grain, 
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by running it down from one ftory Into another, v^hiie a 
fiream of air is made to flow through a llream of grain. 
Jt is alfb neceflary fame times to apply he.u greater than 
they can bear. Some of the dried roots are iorne times 
prefled upon others; though the in feds attack them they 
are not the worfe ; as in jalap, of which they eat the 
woody part, and not the refinous, v/hcreby it proves 
ftronger ; lefs fervin? for a dofe, 

MLXVIII. 

Vegetables may alfo be preferved by the application of 
aniifeptics, as by fait, vinegar, and fugar. Salt and vine- 
gar are employed in common life, as for the ufe of failors, 
but fugar is only employed in pharmacy, either to form 
the condita, or candies, in the produdlion of which the 
vegetable fubflances are boiled in the fugar ; they are pe- 
netrated by the fyrup, and inaufted with fugar, or in the 
conferves, in which the vegetable matter is beat into 
pulp, and fugar added to it. This prafllcc of making con- 
lerves is applicable to many vegetables, the virtues of 
which cannot be preferved in any other way ; fuch aa 
contain a volatile acid principle of an oily nature, as the 
feurvy-grafs, &c. other conferves are kept which are in- 
tended for vehicles of more efHcacious medicines. Tliefe 
arc remaikable for h^othiogiul,. their agreeable lafte, at 
lead they poflefs very little virtiie ; as the conferva: ro^ 
faruni, florum rofmarini, corticis exterioris aurantiorum. 
Moft of the fyrups, honeys, jellies, ^c. may be referred 
to this head : they are infufions, or decodioos, to 
which fugar is added to preferve them from further 
change. 

After having thus confidered the means by which the 
artills preferve the articles in the materia medica in a Hate 
of perfedion, we lhall next take a view of the various 
operations he performs upon them ; and all the ope- 
rations of pharmacy may be brought under two great 
diviiions. 

1. The preparatory operations. And, 

2. The ultimate operations of pharmacy, 

Z 5 
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Under the firil head are comprehended thofe by 
which the articles are either prcKluced or extrafted from 
the materials, or refinedi or rendered otherways more 
afiive. 

Under the fecond head, thofe operations by which the 
former are compounded varioufly or otherways adapted 
for the ufe of the patient. 

MLXIX. 

1. The puriBcation of feveral fubftances is performed 
by colature, and has for its objeft commonly the cen- 
c eted juices, or* chiefly thefe. It is a Ample purifi- 
cition of them from homogeneous fubflances, I'hefc 
juices are obt 2 incd from different plants by wounding 
them in different ways, fo as to lay opeo different veflels 
for allowing them to exude their juices ; and the dull^ 
ilraws,and loofe parts of the vegetables, from which thefe 
are extradded, are mixed with thefe juices, while foiFering 
infp'.ffation ; fo when' we bring opium into fluidity, and 
pafs it through a coarfe cloth, a great quantity of the he- 
terogenous j^articles are feparated from it. Some of thefe 
concreted juices cannot be broqght into fluidity by water, 
but muft be liquified by megns of heat, as turpentine, ani- 
mal fati 

MLXX. 

2. The pulverijaation of fubftances is one of the moft 
Ample and gener^ pnactifed operationsin pharmacy ; the 
ufes of h are evident on numberlefs occafions, to prepare 
fubftances for being (wallowed and digefted, to increase 
their Rirface that the humours of the ftomach may adl rea- 
dily upon them, to prepare them for being eafily divided 
into drops of different kin^s, and for being mixed with one 
another m compofiuon. This is fo often neceflary in phar- 
macy, that fome branches of it have become feparate ar- 
ticles; fo the Peruvian bark is reduced to powder by 
means of a machine which is driven by horfes, or water, 
as alfo the abforbent earths, of which great quantities are 
employed in pharmacy. This is a faving of labour, and 
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h aftords the pulverised matter at a cheap rate : but in the 
form of powder it is diflicult to be certain whether it may 
not be mixed with feme other fubnance* whereas^ in its 
original flate we can judge whether it is pure or not. 

Pulverization, as performed by the apothecary, is eithep 
done by pounding in the mortar, or by levigation on the 
porphory. It is promoted by fifting, and in fome cafes 
by elutriation with water, where the fubdance bears its 
application without any change of its qualities, the turbid 
water is poured off, taking along with it th^ inod fubtilp 
part. The tough tibrous part of vegetables is incapable 
of levigation, and requires pounding or braying in a mor- 
tar, while thefe fubdances of a brittle nature are beft re- 
duced to a powder by levigation. 

The pounding has this inconvenlen€e> that the fine 
powder is liable to fiy out of the mortar, .^b^re, by a quan* 
tiiy of it is lod, and it is in danger of health 

of the operator, as in the pulveri^iOg csiijtb^rides, &rc* 
The artift generally faves himfelf by t)^ih'g\olt)ch or other 
fpongy matter over his face, through which he obliges 
himfelf to breathe ; but this is an im per fed remedy, and 
he often 3 fuffers confiderably from the adion of the acrid 
fubftances. A remedy might be found out for this, 
by forming a communication between the mortar and the 
large cavity of a bartel, to allow the air which is driven 
out, a place to circulate and depofic the fubtile particles. 
The manner it comes cutis plain; every time the pellle U 
drawn up there is a vacuity into which the external air if* 
fups, and when the peille is thrown down it expels this 
air, which rifes out and carries along with it the fubtile 
particles, which are\fct afloat by the conllant agitation. 
Jt may be pofTible, by a communication formed between 
the mortar and the cavity of this kind, to allow the mo- 
tion without the operator being troubled by the fubtile 
duft; or a {mail quantity of fluid may be added, which 
prevents thefe fubtile parts from fifing fo readily; and thin 
may do in the cafe of earthy bodies or metallic calces, 
but with regard to moft i^egetables, dt would difpofe them 
to cohere together. The fieves (hould, in general, bb 
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covered, and they fliould be exceedingly fine, crpecislly 
for the more acrid vegetable fabllances, which are of a 
purgative nature; for unlefs they arc reduced to a fine 
powder, the particles adhere'to the coats cf the intelHnef, 
and increafe the irritation they occafion there* It is com-^ 
monly given as a rule in poundii^ roots, woods, and 
barks, to cut thefe fubllances with a lharp knife, whereby 
the operation is greatly faciliuted. With regard to the 
gummy and refinous fubilances they are liable to acquire 
a degree of tenacity, fo we avoid beating them with much 
violence, which jwould produce a degree of heat, and ir 
is eligible to reduce them to powder in cold weather when 
they are more brittle. Some fubftances are more calily 
reducible to powder by the addition of fpirit of wine ; as 
in the cafe of camphire, one of the moft important general 
rules is, that when a fubllance is powdered it fhould be 
do^e totally ; as ifn powdering ipecacuan, bark, &c. if we 
only pound the half to a fine powder, and lay by the reft, 
we (hall obtain a powder, the virtues of which will not 
anfwer to (hofc of the vegetable fubftance in its entire 
ftate, the refinous part being moreeafily reduced to pow- 
der while the woody fibres remain the laft;, therefore to 
have them of an equal efficacy, the whole muft be brought 
to the Hate of a powder, and mixed together. 

The other method of levigation applies to earthy mat- 
ter, or brittle metallic produdls ; thefe bear the addition 
of water or other fluids without any change, and are re- 
ducible to a very fine powder. 

MLXXI. ' 

Such fubftances as have fome toughnefs may be ma- 
naged by filing or granulation. Iron is generally taken 
in the form of filings, but it. may be reduced to a fine 
powder, which is a particular mode of rufting the iron 
filings. We fpread them in a (hallow veflfel covered with 
water and expofed to the air, whereby they are divided 
into a fubtile black powder, but they muft be covered 
with water, otherwifo the powder becomes a raft of iron, 
it is a mean for inducing a for( of metallic diflblution.' 
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-1% clatriation too, the powder may be rendered finer, 
but efpecially ufed for boles and chalk ; the bolea 

are natural clays which are tindlured with iron ; but in 
• their natural (late they contain fand, as there is no clay 
'earth without fand. In order to have it free of fand, 
which is very pernicious, it is beft done by elutriation. 
In like manner chalk contains pyrites, dint, and ocher 
fubftances, but which is neceffary to be feparated from it* 
After having thus conddered two of the moil general 
of the preparatory operations of pharmacy, we would next 
take a view of thefe which are more particular, arranging 
them according to the fame method obferved in the former 
part. On this plan wc enter upon the exhibition of the 
airs. 

MLXXII. 

Class I. Modes of exhibiting Airs ^ 

The introduftion of airs is new in pharmacy, and 
Mr. Watts* apparatus is the only mode of exhibiting 
them yet reforted to. This apparatus confifts of an 
alembic, of a long pipe, condufling to the refrigeratory, 
of a refrigeratory of confiderable fize, of a hydraulic 
bellows, into which the gas is conveyed from the refri- 
geratory in order that it may be farther cooled, and of 
an air holder, into which a transfer pipe difeharges the 
air from the hydraulic bellows. (Vide Bedoes on Airs, 
part JI. p. 3.} 

MLXXIII. 

Vital Air^ 

Vital air is procured by expoling /imply black oxyd of 
mtnganefe to a red heat, or % mixing it with two parts 
and ^ half of fulphuric acid, adding a moderate heat, when 
a lafge. quantity of this air is feparated. When frefh 
made it is rather unfit for medical ufe, as containing in 
it a quantity of, the manganefe fufpended, and fome 
cauftxc linxe ihonld therefore be well mixed in the water 
of the refrigeratory, or it ihould be kept 12 hours in the 
air holder before it is ufed. In ufing it is fometimes 
employed, in urgent cafes# undiluted but more com* 
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monly it is mixed with atmofpheric air, fiom zo, 30, to 
50 quarts of atmofpheric air with two of vital air, 
employed once ,a day, is a common courfe in chronic 
difeafes, gradually lellening the frequency of its appli*. 
cation, according to circ urn (lances, and even intermitting' 
occafionally, when genera! appearances of inflammation, 
as a white tongue, ^c. appear. 

The eft'efLof this dofe is to difFufe a fenfe of warmth 
through the body, and to dccaflon a fuffulion of colour over 
every part, and to render the pulfe flower and fuller. 

^ MLXXrV, 

Dephhgijlicated Nitrous Mr 

Is obtained by CApoflng nitrous gas to wetted iron 
filings, or moill fulphuret of alkali. It may be inhaled 
either pure, or in a varied proportion with atmofpheric 
air, according to circumflances. 

MLXXY. 

Carbonic Acid Gas, or Fixed Air, 

Is obtained in its purefi flate, by heating chalk or 
calcarious fubilances red hot, and admitting to it fmall 
quantities of water, by which the fixed air will be dif- 
engaged ; or it may be procured by pouring dilute luU 
phuric acid cn chalk, and allowing the gas to pafs 
through water, and be infpired through a tube in that 
flate. 

Thefe inhalations may take place for 20 minutes, 
occafiondliy breathing an inhalation of atmofpheric air, 
and they may be repeated four or five times a day, unlcfs 
pain of chert, or other fymptoms arife, that occafion ir 
to be defifled from. 

^ MLXXVI. 

Hydro Carbonate Air 

la a inodification of. the former, and procured by 
heating charcoal to rednefs, and dropping water upon it. 
The water Ihould be admitted very flowly, and lime 
flhould be mixed in the water of the refrigeratory, to 
prevent any contamination in the procefs, and this air is 
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bcft qfed frefii made. From the great powers of this air 
it requires^ in uiing iti that the dofe be meafured out 
with great accuracy, and its proportion fhould not be 
jnore than one part to 15 of atmofpheric air. 

* The utmoll care Ihould be taken in preparing it that 
the charcoal be previoufly well calcined. 

MLXXVlL 

The exhibition of airs is flilt as medicines in an un« 
determined Hate. Their palliative powers are clearly 
proved, their radical efficacy is uncertain. To facilitate 
cnoir exhibition, an arrangement of different Aandards or 
changes of atmofpheric air has been propofed by Dr, 
Uedoes in the following manner t-ii- 
'I'hus 28 parts being the proportion of vital air ufually 
prefpnt in the atmofphere, he has altered it by the 
addition of fucceffive equal parts of it to one of oxygen, 

liiQt 

TABLE I. 


Oxygen, Azotic^ 


! part of atmofpheric to i of oxygen 


64 

• 

36 

1 of atm. 


to do. 


m 

s» 

- 

48 

3 do. 


to do. 



46 

m 

J4 

4 do. 


to do. 


m 

4? 


58 

5 do. 


to do. 



40 

•i 

6b 

6 do. 


to do. 


m 

38 


62 

7 do. 


to do. 


m 

37 


63 

8 do. 


to do. 



36 


64 

9 do. 


to do. 



35 


65 

10 do. 


to do. 



34 i 



i i do. 


to do. 



34 


66 

jydo. r 


to do. 



30 « 


6a J 


TABLE II. 

The llandard is altered in the following manner, by 
addition of fucceffive equal parts of oxygen to one of 
atmofpheric air: 

Oxygen, Azotic* 

2 oxygen * to 1 atmoffheric * 76 • 24. 

3 oxygen • to do. - •-81-19 
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4 oxygen 

5 do. 


Oxygen. 

- to I atmorpbcric - 85 • 15 

- to do. - -''88-12 


TABLE UL 


BffeB of the addition of different portions of atmofpheric to 
one of unrefptraUe air. 

Oxygen, Unrefpir, 


I atmorpheric 

- to 1 unrefpirable 


14 - 

86 

2 do. 


- to do. 


19 - 

81 

3 ^0* 

• % 

- to do. 


21 - 

79 

4 do. 
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The higher ftandard of atmofphcre is chiefly exhibited 
in rpafinodic difeafes, particuiarly of the chefl, and where 
the powers of the fmaller veflels are in a flate of a tonic 
weaknefs, as in dropfy. The lower table has been more 
varioufly modifled* according to the circumflances of the 
difeafe. In phthifls an excefs of carbonic acid gas hris 
been recommended in the day, and the infpirauon of 
hydrogen at night. 

MLXXVIir. 

Class II. Modes of exhibiting Waters, 

Waters are of two kinds, Ample and compound. 
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MLXXIX. 

Simple. 

Simple water Is that freed from all extraneous matter^ 
Vfither by dillillation or filtration ; as 

MLXXX. 

AqUA DISTILLATA. 
land. 

DtftUUd PFatftt 

Tjkc of 

''priug water, ten gallons# 

Draw oft by dWftliation, lirftj four pints; which being thrown 
draw oft* four gallons* This water is to be kept In a giafi vr 
earthen bottle with a glafs (topper* 

AqjJA DISTILLATA# 
lldin* 

DiJIllhd fp^attr$ 

let fpriflg or well water be dlftilled in very elesn veiTeli till ebout ^wo 
thirds are drewn oft* 

Moft medicines are made ^ withdtftilled water# wbicli 
Ihould be kept in a clofe veflel. Filtration may be con* 
dudled equal to diflillation mr procuring water in a pure 
ilatr# when it si paiTed through a bed of charcoal# 
according to a new appratoi invented for thii purpofe^ 
and for which a patent si obtained. 

MLXXXr. 

Cmp0Hndf 

The compound waters ufed in medicine, or thofe 
impregnated with various fubftances, may be divided 
into the mineral waters# and dillillcd. 

MLXXXir. 

Mineral IVaUru 

The artificial Impregnation of water, fo as to anfwer 
the purpofe of the natural mineral fprings, defcilbed in 
the former part, is of much importance, and this is eafily 
done by an accurate knowledge of their ingredients. 
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MLXXXUr. 

Acidulaus Waters^ 

The fifft clar?>or the acidulous waters, depend entirely 
cn the carbonic acid* as their active principle, and they,' 
contain from -j’.-tj part to a quantity equal to their bulk 
of it. I'hey are prepared by Dr. Nooth’s nuchinr, 
which has fince received the fuccef&ve improveiner.ti^ of 
Parker and Magellan, The materials, confifting of chalk 
or marble, and diluted fulphuric acid, are then to bo 
fucceffively introduced into its lower part, the latter fiMl, 
The eiFcrvefceoce will then begin, and the innpregnailon 
take place, A proportion of neutral falts may be after, 
wards dilToJved in tne water. Thus in order to make 
the Seltzer, 6 grains of carbonate of magnefia, ^ gr4aliis 
of mineral alkali, and z2 grains of muriated foda arc to 
be added for tacit pint of water» By afeertaining the 
proportions of the neutral falts in each water the fame 
imitation may be made, 

MLXXXIV. 

Sa/ine 

The aflsve ingredients in this clafs of waters Is either 
the fulphate of magnefia, or eife fulphate of foda. .In 
the Epfem mineral a pint contains two fcruples of fuU 
phate of magneiia, and in this proportion it may be imi- 
tated. In fea-water the preparations are, in a pint, of 
muriate of foda 186 grains, of muriate of magnefia 51 
grains, and of fulphate of lime 7 grains. But the ful* 
phate of magnefia is the adive ingredient. 

MLXXXV. 

Sulphureous iFater^, 

The fulphureous hydrogen is the di (ling ul fifing in- 
gredient of this clafs, united with a propoition of car- 
bonic acid gas and azote. The Aix water is one of iIil* 
moll powerful of this daft, and it may be imitated by 
fir ft impregnating the water with carbonic acid, then 
adding a dram or two of hepar fulphuris, or alkaline 
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fuY’iiitct, in powder, with fulphuric acid ; and tlie ga- 
zvous (juality being thus imparted, add to each pint 
6 grains cf muriate ot' {cnia, 14 grains of carbonate of foda, 
and 5 grains of carbonate of lime, 

MLXXXVI. 

Chalybeate IV a! ers 

Are didinguifhed by their proportion of iron generally 
diiL'lvtd in carbonic acid. They are therefore a mix- 
ture rcraciimes of the iiciduloub, fb:petimes of the faline, 
ioriietimcs of both waters, holding a folution of fteel ; 
and to imitate them, it is only neceffary to fufpend two 
or three plates of iron in the water, when impregnating 
it w:th carbonic acid, the faline ingredients may then be 
added, which in the Pyrmont water are 9 grains of car- 
bonate of magnefia, ^ grains of fulphate of magneiia, 
and z grains of muriate of feda, to every pint. 

MLXXXVJr. 

By preparing the mineral waters in a clofe metallic 
vcflc), ti.oy may be procured of any temperature. 

'1‘iiat this fiibjed of the operation of the ingredlente 
contained in the principal mineral waters in ufe may be 
ihewn at one view, and thus render their artificial imi- 
tation eafy, a fynoptical table is given of them, chiefly 
c;ttraft€d from Dr, baundera* work. 
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MLXXXVifL 
DiJiiiuJ IVafer^, 

DiRllled waters confift of thofe iaipregnatcd with the . 
aromatic parts of certain vegetables, and this impregnation 
is procured by di/lillation, which is performed in three 
ways, by the cold iiiil, by the hot dill, and by the union 
of both. 

The fird method confids in filling a (hallow leaden 
veflel with the frjfb herbs and flowers, which are heaped 
above it; fo that when the head is fitted on, this alfo 
may be filled a confiderable way. A little lire is made 
under the vefFel, fufficient to make the bottom much 
hotter than the hand can bear, care being only taken 
rot to heat it fo far as to endanger fcorching any part of 
the fubjeil. If the bottom of the vefTel be not made fo 
hot as to J>ave this efFed on the part contiguous to it, 
there is no fear that the heat communicated to the reft of 
the included matter will be fo great as to do it any injury. 
By this management, the volatile parts of the fevcral 
odorous plants, as mint, are effedually forced over ; and 
if the procefs has been ikilfully managed, the diftillcd 
liquor proves richly impregnated with the native odour 
and flavour of the iubje'd, without having received any 
kind of difagrceablfl/ impreffion from the heat ufed, 

'This method is too flow for the dilpatch orbufinefs, 
and therefore the hot ftill is more employed. This con- 
fifls in adding to the plant a quantity of water, to prevent 
its burning ; and the liquor is kept nearly of a boiling 
heat, or made to boil fully, fo that the vapour rifes plen- 
tifully into the head, and pafCng thence into a fpirai pipe 
or worm placed in a veffel of cold water, is there con- 
'denfed, and runs out in drops quickly fucceeding each 
otiier, or in a continued flream. The additional water 
does not at all Weaken the produce ; for the molF volatile 
parts of the fubjedt rife firft, and impregnate the liquor 
that fiftt diftils : as foon as the plant has given over its 
^virtue fufficicntly, which is known by examining from 
time to time the liquor that runs from the nofe of the 
worm, the diftillation is to be flopped. 
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*1 liis metliOvi though moft proper for the officinal 
pioparatioivj, fronj ilic degree of heat employed, is apt 
to injure thofe pl.rnts of a more delicate fiivour, and on 
this account for the latter the compo.u »d m''thcd is pre- 
ferred, by which are obviated the inconveniences of 
tlte former. A quantity of water being poured into the 
illll, and the herbs or flowers placed in a balket over it, 
there can be no poffibility of burring ; the water may 
be made to boil, but fo as not to rife up into the balkct, 
which would defeat the intention of this contrivance, 
'^rhe hot vapour of this water paffes gently through all 
the interftices of the fubje^l matter, imbibes and carries 
over the volatile parts unaltered in their native flavour. 
Bv this means the diflilled water of all thofe fubflanccs 
whofe oils are of the more volatile kind, aie obtained in 
the utmoil perfe^ion, and with fuflicient difpatch. 

MLXXXIX. 

In making diflilled waters, the rules to be obferved 
arc : 

1. That freffi herbs be diflilled with three times their 
’A ’lghc of water, but dry ones require a much larger 
quiinticy ; and as no invariable rule can be oiFered, the 
elimination fliould be always continued fo long as the 
iivjjor runs well flavoured, 

2. The diflillation may be cither conduced in a co.m- 
n,on ftill, or in an alembic and refrigeratory, with the 
i unilures well luted. 

The diflillation of the water is fucceeded by an 
acid liquor coming over, which frequently oxydates part 
of the vcflel. 

4. Oil (hould be carefully taken off from the furface 
of the diflilled water. 

5. In order that fuch diflilled waters may keep, a 
part of proof fpirit has been diredled to be added to them, 
or half an ounce to each pound. 

The lifl .of diflilled waters is now much leflencd in 
pradlice. They are employed chiefly as grateful diluents, 

fuitable vefiicles for medicines of greater efficacy, or 
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for rendering difgaftful ones more acceptable to the 
palate and (lomach. Few are depended on, wiiU any 
intention of confeqaence, by themfelves. 

AQt^A AKr-THI. 

DUi 

of 

Dill>fecdj brulfed, one pound j 

Water, fufficient to prevent an cmp yrc JiN^^ 

Draw off one gallon. 

% 

A A S E M t K O M N* I* M* ‘ 
hdiK* 

Dili- feed Wiitr. 

Take of 

DllUfeedf, ' pound ; 

Tour on as mut. water as when ten poun>'<'’ )ii t hren ti.* rJ. 
diflilla'ion, there may remain as as x* .s'" *‘cr.t p'.'* 

an empyreuma* 

After proper maceration) let ten pounds be drawn oi;* 

In this water two colleges pretty much agree, 
a powe' ^u) impreo-nation, it is little employed as a t " 
minative, from its flavour being lefs agreeable than ic . : 
others. 

A QJJ A C 1 K A M 0 M . 

Fd. 

'frj^/KOrt iVater, 

Take of 

Cinnamon, bruifed, one po’-nd 5 

Water, I’uflicient to prcvciit an empyreuma. 

Macerate for 24. hours, and uraw off one gallon. 

This water the moft cordial and fragrant of the who,, 
when made from cinnamon and not caflia, requires a 
quick fire and low veiTel ; and in order to prevent the 
reparation of its oil afterwards, a fmall addition of fugar. 

AQUA CASSIAS LIGNEAS^ 

Edinh, 

Caffia Waters 

From a pound and half of the caflia bark, ten pounds of water arc 
dire^ed to be drawn ofl' in the fame manner no, the Jill water. 


*3 
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'Fhis is prepared oftener from the buds than bark, and 
<£ a cominan fubftituie for the former, to which from the 
ftrength of its impregnation it is not inferior, 

AQUA FJENICULI. 
rater. 

Take of 

Sv ret fennri-feeds, braifrd, one pound ; 

.V-itpr iuilicirnt to prevent an empyreuma. 
oti one ;. al!oTf. 

'fhis water is a pleafant carminative, and better pre- 
pii ted Irom the feeds than any other part of the plant. 

MfNTH,ii PU EaiTlDlS. 

Land. 

Pepf'ermint Water. 

' e CM 

' cj-pern/w.t. diled, one pound and an half', 

Water, fofticicnt to prevent *in empyreuma. 
ofi'oiie gallon. 

Tnis is a pungent ureful cordial in flatulence and colic, 
tAken from half an Ou'^ » to an ounce, it may be pre- 
ured alfo by the efl'enual oil and water, with the inter, 
’-•ntion of fugar, 

Edinb, 

; , vM three pounds of frcfli peppermint in fiow' ten pomidi of water 
.i.r to be drawr. oft'. 

AQUA MENTHA SATIV/R. 

Lvnd. 

Spearmint Watfrt 

Take of 

Spcdrinlnt dr’.ed, one pound and an hjlf j 
Vv’atev» iLilftcicnt to prevent an cmp)’reKuna 
"i ‘law off one gallon. 

This water is much ufed warm againft wcaknefs of 
flomach and vomiting. 

AQUA PIMBfaTO, 

Lend. Edinb. 
ai ft- Spite Water* 

Take of 

All fpice, bniifed, half a pound ; 

Water, fufficient to prevent an empyreuma- 
'Tacerate for za hours, and draw cflF one ga lon^ 

VoL. Ilf. A a 
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This water Is a warm, ufc/ul carminative, and is much 
employed, from its cheapners,inhorpicalpradice. 

A<yJA PULECII. 

hcirj. Editih, * 

Pcfiny^Kcydl Wafer, 

T.ikc of 

Diied pcpnv-roy>!, one pound and a half ; 

Watrr, fufiic ejit to prevent an cmpyreumi. 

Draw off* one gallon. 

The penny-royal water is now little ufed, though for- 
merly much receded in hyllerical caL^j. 

AQJJA ROS/E. 

Lond. Edinh, 

Jifjit WaUt. 

Take of 

Frefli petals of the damalk rofe, the white heels being cut ofij 
fix pounds ; 

Water, fufti^ient to pievent an «np)reumai 
Draw off one gailoru 

This water is only valued for its agreeable flavour, nr 
Its impregnation is not fufficient to pofTefs the particular 
quality of the leaves in their concentrated Hate. 

AQUA CORTICIS LIMONUM RECENTIUM. 

Edinb. 

Lemcn peel Water, 

From two poi^nds of lerent lemon-peel, ten pounds of water arc to be 
drawn off by di/iillatioii, 

AQJ.A CORTICIS AURANTIORUM H J SP A t F. N T I U M 
RECENTIUM. 

Edfffb. 

Or^r,ge-petl Wa*tr, 

From two pounds of recent orange-peel, ten pounds of water arc to be 
drawn otF by diftiilatron. 

Thofe waters are employed in diforders of the ftomach 
and palate, as well as a diluent in fever ; but from the 
ilightnefs of their impregnation little confidence Is placed 
in them. 
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AqUA AI.EX1T£IIIA. 

AUxutrtal IVuTey* 

Taltf of 

* lilder flowers, moderately dried, three pnundL j 

• Angelica leaves, frefli gathered, two pojnJrf ^ 

Spring water, f.^rty pounds. 

Draw off, by diflillation, ihiity pounds* 

This is a fi tuple, elegant water, much ufed a$ a vehicle 
in making other medicines. 

AQJ/A camphorAJ, 

Brun. 

Camphor IVattr^ 

lake of 

Camphor, an oiinco «nd an half. 

Let it be dilloUcd m half an ounce of fpsiit of lofcmary, tlicn pour 
on it two pounds of fpring water, and draw off by dilLilacion 
a pound and an half. 

The introdu(5lion of this medicine xn the diluted fiatc 
of a water has been tried with great advantage, 

AQUA CASTOREI. 

Brun. 

Ctjiot Water » 

T»kc of 

Kufliacafior, one ounce ; 

Water, as much as will pievcnt burning. 

Draw off two pints. 

As water receives a full impregnation of this medicine 
vvhofc virtues refide in an efTcniial oil, it is properly 
introduced in this form in hydcric and other nervous cafes, 
though its qualities arc impaired by keeping. 

aqUa cerefolii. 

OV/i 

Chervil 

T ike of 

i’rcfli IcpAc., (if cherril one pourd 3 

Spring water, .ij much as is fuflicient for allowing eight pounds 
to he drawn ufl' by difliliation, ap rhe fame time avoiding etU* 
pyreuma. 

Though an elegant form of exhibiting the medicine, it 
IS inferior in its virtue as a diuretic, to tho fubftrince, or 
e^prcfied j^e. 


A a 2 
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AtiVA CSRASI. 

S«te» 

ShckCberrjf WaUr. 

Take of ^ ^ 

Ripe black cherries, bruifed with the kernels, twenty pnutnls \ 

Pure water, as much as is fufficient for avoidiiig cn.pjicuma. 

Draw ofF twenty pounds by diftillatioo. 

This is often afid as a vehicle for other medicines, cf 
pecially in the convulfions of infancy ; but it is alleged at 
. the fame time to polTefs fomething of a poifonous nacure» « 
and to refemblethe lauro cerafus. 

At^A CHAMOMELI. 

Dan, 

Chammile-fi'jwir JV.ttr, 

Take of 

Chamomile flowcis, dried in the (hade, ejght pounds; 

Water, feventy-two poundik. 

Draw off by gentle diliillation forty-eight pounds. 

This water requires fome previous fermentation of the 
flowers before being diAilled, and they give over in this 
form the fmell and flavour of the medicine, without any 
of the bitternefs. It is a remedy in flitulent cholic and 
ocher fimiiar complaints. 

AQUA FRACOTtUM. 

Sttec, 

Strawberry Water, 

From twenty pounds of ftrawberries twenty pouivh of diilillcd water 
are drawn off, according to the fame UircdtiiAijs given for the pre- 
par*.don of the black cherry water. 

The agreeable flavour of this form is its only recom- 
mendaiion* 

AQUA HYSSOPI. 

Suec* 

Hyjfop Water. 

From four pounds of the frefh leaves of hylTop, fix pounds of ware: 
are drawn off. 

This water has been efteemed as a uterine and pediora! 
aedieine, but on no j«ft foundation. 
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AQUA LILIORUM ALBORUM« 

Hrvn 

ffTtre Uy Water, 

To any quantity of tbefc flowers, four umes their weight of water is 
* to be added, and w.Her drawn off by dlftillatlon In the proportion of 
two pounds to each pound of ttie flowers. 

This water rcfembles the odour of the growing flowers^ 
but 19 oi no particular application in difeafe. 

AQUA MELISSA:. 

JSrur. 

Bairn WcUfm 

The greea l-'aves of the balm arc to be macerated with double their 
weight of water ; and from each pound of the plant a pound and an 
lulf of wjtcr is tfftr^^rawn off. 

This water has ifeen recommended in nervous cafes, 
on an empty Uomach> but does not appear to Jeferve the 
charadcr. ' 

AQIJA RUTiB. 

Rofs. 

But Water. 

Fnm each pnund of nie, with a fuffinent quantity of fpring water to 
prevc' t 4n cmpyicunia, two pounds of difliiled water arc to be 
drawn. 

This form pofTefTes both the fmcll and pungency of 
the vegerable, and is therefore active in thWe nervous 
cafes, and other affedions from interrupted difeharge, 
where the fubitance ithlf is employed. 

AOU.1 SABIN.t. 

Brun. 

Savin Water, 

This is difliiled from the frefl) leaves of favin, after the fame manner 
as the tormfr. 

T'his water pofTefTes much the fame qualities as the 
formeri and is employed in much the fame cafes. 

AQUA SAMBUCl. 

Stun. 

Elder-fcnver Water, 

This is difliiled from frefli elder flowers, after the fame manner as the 

white lity water. 

This water is feldom ufed, though ftroogly fragrant of 
the flowerg/^ 

Aas 
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AQJJA SALVlJIi. 

Bran. 

Sage Waters 

TMs Is direfled to be prepared from the green leaves of the fagc, In the 
fiime manner as the bdlm water. 

'I'his water coniai*^is all the virtues of the fimplei and 
an infunon can be eafier inade> and is equally powerful. 

DiJIilleJ Spirits^ 

Thefe are forrf!:‘d by the folution of the effential oil of 
ve[>etables in alcohol, which keeps it by ditlillation fiiU 
pended, inlK^ad of its feparating from .iienllruum, as in 
the waters. 

To render thefe fpirits fit for the purpofes of medicine, 
the alcohol, or ratitcr pr')oi fpirit, ihouid be redified asdU 
rciU’d in p, 12/ and *90, and in the following receipts, 

SPlRiruS VJNI RECTIFICATUS. 

Edinb, 

JR. Slijitd Spirit of Wine, 

Take any quantity of French brandy, and with a very gentle heat dlllll 
it to one half. 

This rectified fpirit, being digefted for two days with one fourth its 
quandry of dry f^k of tartar in powder, and tht^n diAilled in a glafs 
cucurbit with a v.-iy gentle heat, becomes Alcohol. 

Spiiifi diltilled fiom malt liquors, or other fermented fubflanccs, after 
being rectified in the above imihod, require further purification j 
ramely, repeated difiiJJaiion from an equal quantity of fpring w.iter. 
Having thus procured a proper reclified Ipirir, it be- 
comes dt for the various compoiicions to be detailed. 

SPIRITUS VITRIOLI DULCIS. 

hond* 

Dukifid Sph ti of Vui ioi% 

Take of 

Reflifir'd fpirit of wine. 

Vitriolic acid, each one pound. 

Pour in by a little at a time the acid to the fpirit, and mix them by 
fliaking ; then from a retort into a tubulated receiver, to which an- 
other recip ent is fitted, diltil the fpirit uf vitriolic aether till fu'phu- 
rcous vapours begin to rife. ^ 
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vulgo SPIRIT US 


ACIDUM VITRIOLICUM VIKOSUI 

VlTRIOLl DULCIb. 

Edinb* 

. Vinoui P'lttklic Audy commonly called Duh'fiid Spirit of Vjnol, 
*I\ike of 

Vitriolic fCt-hereal liquor, one : 

Rcftifie l fpirit of vviric, two [vartJ.. 

Mix them. 

I'his medicine vve have already noticed In p. 192, and 
Its mode of preparation, it is grcruly u^d boili as a riK^r.- 
Ilruum end a m.-dicine. It is the bed folvent of any fub- 
ilance>i/ a refinous and faponaceous nature. As a medi- 
cine the difeharjj^es by the ficin and kidneys are promoted 
by it, and it reheV-is pah, fpsfmjar.d flatulence. Itsdofe 
is from 10 to 80 01190 uiops in a proper vehicle. 

JE 1 H E R V 1 T ll 1 01. I c U j: , 

Lind. 

VilrMic ^iher^ 

Take of _ 

The fpiilt of vitriolic xihcr, two pounds; 

Water of pure kali, one ounce. 

Shake them together, and didil, with a gentle heat, fourteen ounces by 
meaiuie. 

LlCyJOR JETHEREUS VlTRIOLlCUS. 

EiSiTtb. 

Vitriolk Mthmal Liquor^ 

Take of 

Red! lied fpirit of wine. 

Vitriolic acid, of each thirty- two ounces. 

Pour the Ipnit into a glafs letort fit for fuftaining a fuJden heat, and 
add to it the acid in an uniform iheam. Mix f^iem by degrees, fre- 
quently fliaking them moderately ; this done, inllantly diftii from 
land previoully heated for that purpole, into a rece'ver kept dole 
with water ci tujw. But the heat is to be fo man^.ged, that ihe li- 
quor /hall bv)ii at finl, and continue to boil till fixteen ounces are 
drawn otf i then let the retort be raifed out from the faiiJ. 

To the diliiiled liquor add two drams of the caullicum commune acciri- 
mum ; then diilil again in a high'y railed retort, with a very gentle 
heat, into a cool receiver, until ten oujivcs hive been drawn olf. 

If ftxtcen ounces of reiffiBed fpirit of wine be poured upon the acid re- 
maining in the reiort after the firll dil^illarion, an aetheiial liquor 
may be obtained by repealing the diDiliaiio:}. This may be done 
p«ccry often. 

This iyhc mod volatile of all fpirits, and inflammable 
A a 4 
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of all liquids^ capable of the moll fudden evaporatiooA 
and forming a powerful folvent of oils, balfams, and re- 
fins. Its progreffive odour is largely diAufed. As a me^ 
dicinc it is much employed in rpafinodic cafesi as tooih- 
ach, head-ach, and althma. Its dofe extends from a few/ 
drops to half an ounce, in a glafs of wine of water, to be 
immediately fwallowed. 

SPIRITUS ^THERIS NITROSi. 

Lend, 

StirU of Nittoui » 

Take of 

Rcdlified fpirit of Vine, two pints j 
Nitrous acid, half a pound. 

Mix ttiem, by pouring in the acid to the diilil, with a gentle 

heat, one pound ten ounces. ' 

AClDUM NtTRl VlNOSUM ; VulgO '‘SPI RITU S NlTRl 
DUL^S. 

Kdinh,. 

Vinoui Aiid of commonly called Dukipid SpifU of Nitre* 
Take of 

Kefkified fpirit of wine, three pounds } 

Kitreus acid, one pound. 

Pour the fpirit into a capacious phial, placed in a TCflTel full of cold wa- 
ter, and add the acid by degrees, conffantiy agitating them- Let the 
ph'al be (Tightly covered, and laid by for feven days in a cool plact \ 
then diltil the liquor, with the heat of boiling water, into a receiver kept 
cool with water or fnow, till no mo’e fpiiU comes over. 

This dulcified fpirit of nitre is much ufed in promoting 
the excretions and fortifying the ftomach. It is given from 
a few drops to a dram. With a proportion of alkaline 
fpirit it forms a powerful diaphoretic, and occafionally di- 
uretic. Added in fmall quantities to malt fpirits, it gives 
the flavour of brandy. 

SPIRITUS AMMONITE* 

Land, 

Stlfl: of Ammema, 

Tike of 

Proof-fplrit, three pints ; 

Sal ammoniac, four ounces; 

Pot-a(h, fix ounces. 

Mix; Hnd didi), with k (low fire, one pint and a half, 
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8P1R1TUS SALIS AMMONICI VINOSUS. 

Edinb, 

Vinous Spirit of Sal Ammoniac^ 

Take of 

Quicklime, fixtceft ounces \ 

Sal ammoniJCi eight ounces ; 

Re£tified fpirit of wine, thirty-two ounces. 

Having flightly mixed the quicklime and ammoniacal fait, put them 
into a glafs retort j thi^n add the fpirit, and dillil in the man- 
ner dirtied for the volaiile caullic alkali, till all the fpirit has palled 
away. 

This folution of volatile alkali in fpirit of wine is ufed 
as '^^menllruuxn for eirential oils and to form a variety of 
tindlurdaV a medicine its qualities are only thofe of 
the volatile alk..*’ 

SPIRlirUS ammonia FOETIDUS. 

1 Lottd, 

I Tetid Spirit of Ammonia* 

Take of 

Proof-fpirit of wine, fix pints 3 
Sal ammoniac, one pound j 
Alafoenda, four ounces; 

Pot-aili, one pound and an half. 

Mix them, and draw oil by dldiilation five pints, with a fiow fire, 
Edinb* 

Take of 

Vinous fpirit of fal ammoniac, eight ounces ; 

Afafoeti<?a, half .m ounce. 

Digetl in a clofe vefiel twelve hours ; then diftll off, with the heat of 
boiling water, eight ounces. 

Thi? fpirit is reckoned the moll ufeful anti-hyfteric me- 
dicine in pra^ice. Its colour is improved by keeping. 

AQJJA MELISSA: COMPOSITA. 

Compound Balm Water ^ commonly called Eau de Carmes, 

Take of 

fialm in flowers, fieih gathered and cleared from the flalks, two 
pounds 3 

Lemon-pec'1, frefh, as foon as pared from the fruit, four ounces 3 

Coriander feeds, eight ounces 3 

Nutmegs, 

Cloves, 

Cinnamon, each, bruifed, two ounces ; 

Angelica roots, dried and bruifed, one ounce 3 
Spirit of wine, tiighly rectified, ten pints. 

Steep the fcv,/ral ingredients in the ipirit tour or five days ; and then 
dra\ny^^/in the heat of a watcr-baih, ten pints. RedUfy the dirtilia- 

iV a 5 
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tion in a water-bath, drawing ofF only about eight ptotf and tb^ee 
quarters. 

SPIRITUS RORISMARINI. 

Lord, 

Spirit oj Rojemaiy, 

Take of 

Kofemiry tops, fre/b gathered, a pound and a half; 

Proof fpirit, one gallon 

Diftii in tlie heat of a water-bath till five pints are come over 

Edhh. 

< Take of 

Flowering tops of rofemary, felh gathered, two pounds; 

Kedihcd fpirit of wme, eiglu pounds. 

Dirtil in the heat of bjiling water till (even pounds are cop^'t* >»er.’ 

This preparation is beilconduded oy we mentioned 
as the cold llate under the clafs of vvate/ s. The Hungary 
water is a fimilar preparation. U 

SPIRITUS LAV£NDUL./E SIMPLEX. 

Lond* 

S'uvplc Spirit of Lavender t 

Take of 

i«avcndcr ilowcrs, fivih gathered, a pound and a half; 
l^root-lnirit, one gallon. 

Draw off, by the heal of a wate-balh, five pints. 

Eamb, 

*' Take of 

Flowering fpikes of lavender, fre/h gilheicd, two pound.; ; 

Reflified Ipirlt of wine, eight pounds. 

P.aw olT, by the heat ot boiling water, feven pounds.* 

SPIRITUS LAVENDULiE COMPOSITUS. 

Lord, 

Compound Spirit of Lavender, 

T.^ke of 

Simple fpirit of lavender, three pints ; 

Spirit ol roremary, one pint; 

Cinnamon, 

Nutmegv, each half an ounce; 

Red faunders, three drams. 

Digcft them together, and then flrain out the fphit for ufe, 

Edinb. 

* Take of 

Simple fpirit of lavender, three pounds ; 

Simple fpiiit of :o'cmary,one pound ; 

Cinnamon, one tunce; 

Cbve!;, two drams. 
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^ Nutmeg, half an ounce ; 

/ Red launders, three drams. 

Macerate feven days, and flrajn.’ 

This is a grateful, fragrant cordial : externally, rubbed 
iion the temples, it proves a powerful llimulus to the 
nerves of the fkin : internally, it is given in dofes of ik 
toa-lpoonful as a ufeful cordial, 

AC^A ODORIFFRA. 

An OJurifciGUi S^hity calUd S*U!£et Honey }Vat€'* 

Take of 
CoiiandcT feeds, 
i’ "Hcy, eacli one pound ; 

Clnvc\ jti ounce and a iulf } 

Nutmegs, 

Banzoine, 

Storax, each an oun^e ; 

Vaiielloes, in numbfl four; 

Yello^w rind of thieelenions j 
French brandy, one gallon. 

Digeft ihefe ingredients together for forty-eight hours ^ and then dlflSl 
vfF the fpirit m balneo mariac. To one gallon of this fpiril add, 
Orange- flower wafer, 

Role water, of each one pound and a half j 
Ambergris, 

Mulk, of each five grains. 

Firif grind the mufk and ambergris with fome of the water, and after* 
waids put all together in a large mattrafs y ih.ike them well, and let 
them circulate for three days and nights in a gentle heat ) then fufJer 
the^n to cool, Alter the liquor, and keep it ciofc fleptup lor ule. 
This water is a ufeful perfume. 

SPiRITUS COCHLEARIjE. 

Edinh. 

spirit of Scurvygrafs, 

T ike of 

Frefh feurvygrafs, bruifed, ten pounds 5 
Reflified fpiiii of wine, five p' unds. 

Steep the herb in the fp'ritf»r iwc ve hours ; then with the heat of a 
wafer- bath, diflil off fi\e pints. 

This preparaticn is extremely pungent, and its dofe 
from 20 to joo drops has been recommended iu droply. 
iis qualities are much diminifhed by expofure to the aip> 

AQJIA ANHALTINA. 

A'itiAt Water, 

Take of 

Tiiipcntinp; fix ounces} 

Olibapv one ounce) 


A a 6 
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Aloes W00J9 three ounces i 

Cloves, 

Cinn«ixion, 

Cubebs, 

Rofemary flowers, 

Galangal, 

Maflich, 

Nutmegs, each, fit drams ; 

Saflron, two drams and a half ; 

Bay berries. 

Fennel feeds, each half an ounce $ 

Spirit of wine, five pints. 

Pulverife thofe ingredients which require fuch treatment, and digefl 
whole with the fptrft for flx days j thenjdiflil, with an caccedir^, gentle 
heat, in balneo mariae : the liquor which runs clear oe feparated 
from the turbid, and kept by itfeif. 

Where the addition of muflt is required, flftecni grains thereof are to be 
tied in a bag, and fufpended in the head of theJ fliJl. 

It is ufed externally in paralytic anL rheumatic aiFec* 
tions, and internally as a warm cordial, 

AQUA ABSlKTHll COMPOSITA. 

Cm^uud Iformwtod JVaten 

Take of 

Calamus aromaticus, 

Orange-peel, frelh. 

Cinnamon, each four ounces ; 

Roman wormwood, half a pounds 
Mint, three ounces ; 
l,eflbr cardamoms, 

Mace, each one ounce; 

French brandy, two gallons. 

Having bruifed the feeds and fpices, and cut the other ingredients, pour 
on them the brandy, and after fleeping thent together for the ipjcc 
of four days, diflil off two gallons. 

This is a powerful ilomachic. 

AQUA CARVI SPIRITUOSA. 

Edinb» 

SpirituQut Caraway IVattr^ 

* Take of 

Caraway feeds, half a pound ; 

Rroof-fp rit, nine pounds 

Macerate two days in a c'ofe veffel ; then pour on as much water a:; 
will prevent an cmpyreuiua, and diaw off by diftiilatioji nine pounds- 
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In the fame manner may be prepared nine poundaof fpirltuous dlftilled 
waters, from 
Cinnamon, one pound ; 

Peppermint leaves, a pound and a half; 

Kutmeg, well beat, two ounees; 

Jamaica pepper, half a pound. 

This forms a pleafant and ufeful cordial. 

AQUA ALEXETERIA SPIR1TU08A» 

Lend* 

Spiritueux Aiexettrial JVatar^^ 

Take of 

Spearmint leaves, firefh, half a pound ; 

Ai.^;;lica leaves, frelh; 

Sea wou.. -7?d tops, freih, each four ounces ; 

Proof-fpirit, ouc ^'»ilon j 

Water, as much as.;will prevent burning. 

Dillil off one gallon. \ 

AQUA ALBxItERIA SPIRITUOSA CUm ACETO. 

Lend* 

SpiriUiCUX jSltxeterial iVaUt with Vinegar, 

Take of 

Spearmint leaves, 

Angelica leaves, each half a pound ; 

Sea- wormwood top«, four ounces ^ 

Proof-rpirit,.one gallon y 

Water, as much as is fuiHcienl to prevent burning 5 
Vinegar, ore pint. 

Diltil the fr<*/h herbs with the fpiril and water, drawing off one- gallon ; 
to which add the vinegar. 

This forms a ufeful fudorific. 

AQUA SESriNUM ANISI COMPOSITA, 

Lend* 

Cempeund ^dnijktd Water* 

Take of 
Anilteds, 

An||elica feeds, each half a pound ; 

ProOf.fpirit, one gallon ; 

Water, as much as is futficient to prevent burning. 

Draw off by diftil'ation one gallon. 

The medicine is appropriated to flatulent complaint?, 
and is a ufeful cordial in debilitated lloniachs, where dU 
^eftion is impaired. 
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AQUA CARMCLjTANA# 

Duv, 

CamaUtt W<Jter^ «r i^umpound Balm Water* 

Take of 

Fr»' lb -gathered leaves of balm, a pound and a halfj 
The 1 cent yejiuw rind of icm« xis^ four ounces ^ 

Nutmeg, 

Cori ander, each two ounces j 
Cloves, 

Cinnamon, each one ounce. 

The jrjiirco en's b‘ing fliicd and brulfed, pour upon them 
Rcftificd (pint of wine ilx pounds^ 

Balm water, three pounds. 

Digelt for three days, then drawoff fix pounds by . 

I'hisis the fpirit of ratea, and to have;; iine, a fecond 
diftillation.or rather re.dccompofition,i|rneceirary; and to 
give it the flavor wh.ch all fuch fpiritsj acquire by keep- 
ing, it ftiould be plunged aihort time invoan extreme cold 
mixture, as pounded ice, and lea fait. In this way, by 
freezing them, are the diflilled waters much improved, 

AQUA CORTtCUM AURANTlORUM SPIRITUOSA, 
L'nd. 

Spirituous OranFe-peel Water* 

Take of 

Outer rind of Seville orange, pee), dried, half a pound j 
Proof-fpliit, one gallon ; 

Water, as mucii as is fulhclent to prevent an empyreuma* 

Difiil off one gallon. 

This is uCed as a powerful flomachic and carminative. 

AQJJA BRYONMA COMPOSITA. 

Compound Bfyony Watery 

Take of 

Bryorv roots, one pound ; 

Wild valerian root, four ounces ; 

Penny -loyal, 

Rue, each half a pound j 
Mugwort leaves, 

Feverfew flowers, 

Savin tops, each one ounce ; 

Orange-peel, fiefh, 

Lovage feed, each two ounces; 

French brandy, two gallons and a half. 

Having (ut or bruifed thofe ingredients which require fuch treatment, 
Beep them in brandy four days; then draw off by diltillaiion two gal- 
lons and a half of liquor, y 

This was conridercdrcrmcrlyasaufcfttlnervousmcJ ''’’’^ 
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\ AQUA valerians COMPOSlTA* 

Edmh, 

Compound VaXtnan Water * 

Take of 

Wild valeiun root) a pound and a half ; 

Lovage feed, half a pound; 

Pcnnyio>al leaves, fourouaccs; 

S?vm tops, two ounces ; 

French brandy, two gallons. 

lUigeit lor two days, and then draw off by dlHillatlon tw'o gallons. 
AQJ/A SEMINOM CARDAMOM I, 
hmd 

' Cardamom Seed Water. 

Take o: • 

Lelllr carda'iu, feeds, freed from the hu/ks, four ounces; 
Proof-fpint, one ^/loll ; 

Water, as much as is fufficlent to prevent burning. 

Diftil off one gallon. 

This is a grateful aromatic cordial. 

AQUA SEMrNUM CARUK 

Lend 

Caraiiay Water, 

Tjike of 

Cat away feeds, half a pound ; 

Pioof-lpirit, one gallon ; 

W'ater, as much as will prevent burning. 

Uiiiii off one gallon. 

This is a common cordial of the {hops. 

AQUA ClNMAMONl SPIRITVOSA* 

Loftd-^ 

Spiritueut Cinnamon Water, 

Take of 

Cinnamon, a pound ; 

Proof-fpint, a gallon ; 

Water, fu much as will prevent burning. 

Draw off by didilialion one gallon. 

I'he fpirit is reckoned more agreeable^ and pofRffing 
more of the real flavor by adding to the aqua cinnamomi 
kmplex an equal part of proof- fpirit. 

AQUA JUNIPERl COMPOSlTA, 

Land. 

Compound "Jumper Water, 

Take of 

Junij^er berries, one pound ; 

Sweet fennel feeds, 

Caraw?’;‘iecds, each an ounce and a half; 
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Proof- fpirir, one gallon; . 

Water, as much as is fufficieot to prevent burnid^j ' 

Didil ofT one gallon. . 

Edinh. I 

« Take of ^ ^ ’ 

Juniper berries, well bruifed, one pound ; 

Seeds of caraway, 

fwcet tcnncl, of each an ounce and a half; 

Proof- fpirit, nine pounds. 

Maccr;ite two days ; and having added as much water as wUl prevent Kl 
empyreuma, draw off by diltiilation nine pounds.’ 

This fpiric is chieHy to be ufed in cafes of dropfy from 
£mple debility, without any fixed obftruflion. 

AqUA M£NTH.£ PIPERlTIDlS 5P 1 R VOSA. 
Lond0 

Sprituous Peptrmint i 

Take of 

Peppermint leaves, dry. a pound and a 
Proof-fpiric. a gallon; 

Water, as much as ii fufficient to prevent an empyreuma. 

Draw ofi' by diltiilation one gallon* 

This preparation is much employed in flatulent cafes, 
and is more proper than the water in violent fpafms from 
this caufe. 
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Land, 

Spmtuous Spearmint H'aUr* 

Take of 

Spearmint leaves, dry. a pound and a half ; 

Proof- fpirit, a gallon ; 

Water, as much as will prevent burning. 

Diftil off one gallon. 

Thi.i is a ufeful medicine in chronic weaknefs of flo- 
mach attended with reaching, given in the dofe of half an 
ounce, diluted in any aqueous liquor. 

AQUA MtRABlLlS, 

Take of 

Cinnamon, two ounces ; 

Lemon -peel, one ounce; 

Angelica feeds, 

LeHer cardamom feeds. 

Mace, each half an ourgc ; 

Cuhehs, two drams ; 

Balm leaves Hx ounces ; 

French brandy, one gallon, 


V 
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our thf brandy on the other ingredients bruifed ; and after digcfling 
them for four days, draw ufl' by didllUtion one gallon. 

AQJJA AKOMATICA, VulgO MIRABILIS. 

Edwh* 

AiQtnatu WaUvy commonly called Aqua Mirahlli:*. 

'akc of 

Cinnamon, two ounces ; 

Fiefh yellow nnd of lemons, 

Angelica fped'>, each one ounce ; 

Macc, half an ounce ; 

Peppermint, three ounces; 

French brandy, one gallon. 

for two days, and then dtftll ofi'onc gallon. 

ACJJA PIPERIS JAMAICENSIS SPlRlTUO£rA, 

‘ Jamaica Pirppcr IVater* 

Fake of 

Jamaica pepper, half a pound; 

Froof-fpirit, three ea4\on3; 

Water, a fatheient quantity to prevent an rmpyreumai 
Draw off‘ by difllDatiorv three gallons. 

Thefe three waters are all warm cordials, and agree in 
their general qualities, 

AQUA NUCI8 MOSCHATJE* 

Und. 

Nutmeg IfTatiri 

Take of 

Nil mfps, two ounces; 

Pronf-ipirit, A gallon ; 

Water, as much as will prevent burning. 

Draw oft by diftillacion one gallon. 

This is a warm cordial prepared by the diltiller> and 
Is ufed oftener as a cordial than a medicine, 

AQUA POEONI/E COMPOSITA, 

Compound Peony IVater^ 

Take of 

Peony roots, two ounces ; 

Wild valerian roots, an ounce and a half; 

White dittany root, one ounce ; 

Peony feeds, fix drains ; 

Lilies of the vailies, frelh, four ounces ; 

Lavender flowers, 

Rofemary flowers, each two ounces; 

Betony, 

Marjoram, 

Kue, 

Sage, tops of each^ one ouace ; 
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French branrfy, a gallon and a half. 

Cat or bruilethofe materials that require fucli treatment, ftcep them fcu.r 
days in the brandy, and then diltil over a gallon and a hull of liquor, 
'i'his was formerly elleemed in epileply. 

AC^UA PULEGII SPIRITUOSA. 

Londt 

Syirltuous Pemy^t cyjl fVattrm 

Take of 

Penny-royal leave*;, dry, a pound and a half j 

Proot-lpirir, a gallon j 

Water, much as W'ill prevent burning. 

DilHl ofl' one gallon. » 

Spirit of penny-royal is a good deal employed as 4. car- 
minative and antihylieric medicine, ^ 

AQUA RAPHANI COMPOSITA* 

Lond. I 

Cmpfjund liurje»rjdtfi> )Vafi\ 

Ti.Ife of 

(•jrden feurvygrafs h^aveS;, fielh) four pounds} 

Fforferadi/h root, freih, 

Orange peel, fieih, each two pounds } 

N utmegs, nine ounces ; 

Pioof-fpiT’t, two gallons } 

Water, fufficxnt quantity to prevent burning® 

Diaw ol by diilillacion two gallons. 

Take of 

Horferadi/h root, 

Garden fcurvygraic, frclh, each three pounds } 

Orange peel, fte/h. 

Juniper berric'?, 

Canella alba, each four ounces } 

French brandy, chiee gallons. 

Sleep ihejunipet berries and cancUa alba in the fpirit for two days} 
then draw oft' three gallons. 

T'liis IS an elegant fpirit, though fomewhat difagree- 
able in the flavour, it is ufed as a powerful antifcorbutic, 
though we ftiould very much doubt its efficacy in this 
refpedt. 

AQUA VULNERARIA, feu AQVA C ATAPUl,T ARUM . 
Pharm. 

Arq^uebufadi fVater% 

Take of 

Comfrey, leaves and root. 

Sage, 

Wugwort^ 
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Ruglof';^ each four handfuls j 
' BiJ ony, 

Sanicle, 

Ox-eye daify, 

Common daily ^ 

Greater /igvt'orty 
Plantane, 

Agrimony, 

Vei vain, 

Wormwood, 

Fennel, each two handfuls ; 

St. John’s wort, 

I. birthworl, 

Orpii r ^ 

Vcron'Cd, ' 

LeHer centaury, 
hliitoil, 

Tobicco, ’ 

Moufe-ear, » 

Min’’, 

Fi>{r}pi each one handful | 

Wine, twenty -four pounds. 

Having cut and bruifed the herbs, pour on them the wins, and let thrm 
Band together in digeilion, in horfedung, or other e(|uivalent heat, 
for three days : afterwards diltil in an alembic, with a moderate Are. 
This celebrated water is chiefly againfl external wounds 
and ulcers. 

Class III. Inflammables % 

FLOR£S SULPHURIS LOTI, 

Lund, 

Jf^^ajhed Flowtrsof Sulphur, 

Take of 

Flowers of fulphur, one pound; 

Di ft died water, four pit ts 

Bo 1 thi flowers of iulphur a little whi'C in the di Allied water; then 
p.’ur off this water, and wafli of the acid with cold water ; Uftly, dry 
the flowers 

The waflilng of the fulphur is here diredlcd for the pur- 
pofe of freeing it of any foperfluous acid acquired in their 
preparation, and which is apt to irritate the bowels when 
ul'ed as a medicine. 

KALI SULPHURATUM, 

Load* 

Sulphur aUd Kalu 

Take of 

Fiowt-rs 0 ^ fulphur, one ounce j 
K'-'' ,ivc ouncc>. 
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Jx ilie f.i]t wlih the melted fulphur^ by frequently fliiringi until thtfy 
unjte in an unit'orm jnafs 

In this preparation part of the fulphur is diffipated* It 
poflV'ir^s, as a medicine, a foetid fmell anl naufeous tade. It 
Has been ufed in natural complaints in the form of fyrup, 
though now exploded. It is alfo applied to cutaneous dif- 
eaics, as herpes artd pfora, particularly in the form of oinU 
ment, and as a in cutaneous difeafes. It forms a 
powerful antidote t ) mercurial poifons. It imparts a rich 
colour digelled in alcohol. ^ 

OL£UW SULPHURATUM Ct PETROLEUM SULP^-tiU- 
RATUM. 

Lend, 

Sulphurated Oil and Hultburated Pctrslebm* 

Take of 

flowers of fulpliar, four ounces ; ) 

Olive 0)1, fixieen ounces. 

Coil the flowers of brimllone, with the oIi> ia a pot fllghtty covered^ 
until they be unitedi 

In the I'jnic manner is m^de fulphurated petroleunif 

ThcTe articles (land in place of the former fulphurated 
baifams, and the latter may. be made by adding to the 
piefent preparation fo much of any of the eflential oils as 
gives it a fufficient impregnation. Though formerly 
much recommended in perioral complaints, they are now 
entirely out of rspute. The dofe of the fimple prepara- 
tion is from lo to 40 drops of the balfam ; that of the 
compound Icfs. I heir external ufe to foul gleets and ul^ 
ccraiions form their moll frequent mode of application. 

OULPHUR PRECJ PITATUM. 

Lond* 

* Precipitated Sulphur* 

take of 

Sulphurated kali, fix ounces ; 

Diltilled water, one pound and a half ; 

Vitriolic acid, diluted, as much as is fufficient. 

Aoil the iulphura:ed kali in the diftilied water until it be diflolved. 
Filter the liquor through paper, to which adJ the vitriol'C acid. 
Walh the precipitated powder by often pouring on water till it becomes 
jnfipid. 

This preparation differs only in colour from the pure 
fulphur. From this colour its folution has been termed 
Lac Sulphurls. ^ _ 
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EJfential Oils, 

J isHential oiU are only the produft of odorous fub- 
ilances, and the quantity procured from different articles 
clafs cannot be previouily determined from cheap- 
parent fenfible qualities of the fubftancc, and it is very 
much influenced by the foil and feafon in the fame fubilance 
in a conflderable degree. Thus dry foil and warm fum- 
oiers are the molt favourable to procuring much of this 
produ£l» and a moderate OLliccation of the lubiiance 
. - 4 ] ^ifQ facilitate its extrication. 

in di^eding the diflillation various circum (lances re- 
quire actenciot.. 

8. The firll, is the quantity of water to be ufed, which 
mull be here regulated by that of the material. 'I'hus when 
the half of the cavity of the veffel is filled with the fub- 
ftance, as much water (hould be added as may occupy two 
thirds in height. 

2. The next circumllance is the maceration of thefub-, 
(lance, (b that the fluid may penetrate every part of it ; 
and ill order to this taking place, tne fubilance ihnuld be 
reduced, if wood, to coarie powder ; if feeds, llightly 
bruiled ; and the time allotted lor this operation, accord- 
ing to the texture of the fubilance, ftiould be from a week 
cr two to the fame number of days. 

3. The third circumllance is the addition of a flight 
ferment for a few days, with half their quantity of water. 

4. The fourth is accommodating the inllrument of dif- 
tillation to the nature of the fubilance : thus, Tome fub- 
llances do bell with the common Hill ; others require a 
large low head, having a rim or canal round it, to detain 
the oil in its firll afeent. 

In the management of the heat it fliould be ralfed 
quickly to keep the water (Irongly boiling, though the 
degree of heat is fomewhat regulated by the nature of the 
fubilance, as fomc fiibHanccs require Icfs of it thanoihera. 
in the former cafe the products are termed ponderous 
oils, in the latter, light oils; and to preferve their fra- 
grance^ the fubilance which gives out the latter^ h not im- 
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inerfd in the watA-of the fufpended immediately 

above it in a ba/ket. 

6. The water which comes over in diAillation (hoold he 
employed a fecond time for the fame purpofe, and nOtL 
that tainted with etnpyreuma which remains in the flil). 

7. In diililling different oils cleanlinefs (hould be ob* 
ferved, chat nq impregnation may be received from each 
other. 

8. After didillation the oils (hould be allowed to Hand 
uncovered till they lofc their fiery odour, and then corked 
dofe till ufed, • 

9. The qualities of effentials o‘Is, when Joll/may be 
reflored in the manner formerly pointed ou^t, p, 126. 

10. Effential oils agree only in two general circum- 
ftances, their pungency and heat. They differ in their 
individual qualities, according to the nature of the fub- 
ilance from ^vhich they are taken. 

1 1. The degree of their pungency and heat cannot alfo 
be judged of a priori from the fcnfible qualities of the 
fubjefl from which they are taken. 

12. In medicine effential oils are chiefly employed as 
cor/eclors of difagrecable medicines, particularly in tluir 
jundlion with refmous purgatives, fo as to make them lit 
cafy on the flomach. 

13. Effential oils are exhibited by triture with fugar, 
which renders them foluble in fyrups and mucilaginous 
liquors, and in thi^ form they are preferibed. 

Their general effedU as medicines are, when pungent, 
powerful ftimolants in palfy and chronic rheumaiifni, 
and in local affedions of pain or fwelling, where there is 
no a£live inflammation. 

OLEUM AUSir^THlI ESSENTIALE. 

£. 

Efennaf Oil vj the Leaves of iramwodd. 

This oil is recommended as a mild anodyne, diffolvcd in 
fpirit of wine in the proportion of a dram to the ounce* 
and feven or eight drops forming a dofe: cxtcrnally> it 
is chiefly employed as a vermifuge. 
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• LtUM SSMINUM ANETHl ESSENTIALE. 

Lond. 

Eff^nttal 0 1 of Dill Secdt. 

Is ufcful in flatulence and cholic from one to four drops, 

• OLEUM SEMINUM ANISI ESSENTIaLE* 

A'. 

• EJfcn*tal Oil of j^mufced. 

It is fuperior to the former for the fame purpofc, and 
may be taken in fifteen or ttt^enty drops. 

OLEUM SEMINUM CAR.UI ESStKTlALE. 

L. A. 

Kjfcntial Od of Cara’Uiay Seeds, 

Is a powc.^'d carminative and diuretic. Three drops 
are a dole. 

OLEUM CAR YOPHYLLORUM AROMATICORUM ESSEN- 
TIALS, 

L. E. 

Effentlal Oil of Cloves: 

The genuine oil of cloves is mild, and may be fafely 
taken diluted to ten or twelve drops, as a ilomachic and 
/limulant. 

OLEUM FLORUM CI1AM7EMELI ESSENTIALK. 

Lotd. 

Effintial Oil of Chamomile Thiocrs, 

h given in nervous cafes in a tew drops, and is alfo 
nfed as a vermifuge. 

OLEUM CINNAMOMI. 

L E, 

Oil ej Ci>'^r.amon, 

Is a powerful nervous medicine and reftorative, in dofea 
of two or three diops. 

OLEUM SEMINUM CYMINI ES5ENTIALE. 

Lofid, 

EJfiotial Oil of Cummin S:eds, 

This is employed in nervous cafes in a dofe of two or 
three drops, being reckoned alfo diuretic. 

OLKUM SEMINUM FAvNICULl ESSENTIALE# 
EdirE. 

Ejl'fntial Oil of Fennel, 

It is a uferul carminative, given in dofes from two or 
three to twelve drops. 
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OLEUM BACCARVM JUNIPERI ESSLKriAtE- 
L. JE. 

F.ffentUl Oil if Juniper Berries, 

1$ more fthnulant than the former, bur given in the fame 
cafes. 

OLEUM FLORUM LAVENDULii: ESSENTIALE, 

L. E. 

EJj'ential Oil of have ndir Flmvers, 

Is a medicine of great worth externally and internally 
in all aifedions of the nervous fyHefli. I'he dufe from 
one drop to fiveJ*or fix. 

ESSENTIA LIMONUM, 

[u] 

OLEUM COKTICUM. 

[«..] 

EJ^nce of Lemons^ or the Ejfential Oil cf Lemon BeeL 

It Is a pleafant cordial and perfume, and ufed in llu 
preparation of other medicines. 

OLEUM MAIORANAE ESSENTIALE. 

Lend. 

Ejfential Oil of Marjoram Leaves, 

This oil IS fuppofed to poflTefs a fpecihe a^ion in utC" 
rinc difeafes attended with relaxation, and it is given in a 
dofe of one or two drops, 

OLEUM MENTHJH: ESSENTIALE. 

L, E, 

Ejfential Oil of the Leaviscf common Mint, 

Is a ufeful ilomachic medicine in weaktitU of the oi* 
gao, in a dofe of two or three drops. 

OLEUM MENTHA PJPBRITIDIS ESSENTIAL!. 

L. E, 

Ejfential Oils of the Leaves of Peppermint. 

This oil is the mod ufeful of all carminatives, in the 
dofe of a drop or two. 

OLEUM NUCIS MOSCHAT/E ESSENTIALE. 

L, £. 

Ej/ential Oil of Nutmegs. 

FoiTefles all the flavor and aromatic virtaea of the fpice 
for which it is ufed. 
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OL£UM ORlGANM ESSI-NTIALE. 

L. E. 

FJJentijl Oii of the Leaves of Oi iganum 
. This oil is chiefly as a cauflic, and for looth-ach. 

OLEUM ES8ENTIALE PI PER IS JAMAICENSTS, 

FdhL 

EjJ'entijl 0,! cf '‘jjt.aiCa P.pj.er, 

This oil is cheaper than that of nu .megs, and ufed fer 
the fame purpoL*. 

OLEUM P U L F G I I E S S E N T I A L E . 

E ,inhm 

I'lJcutial Oil cf Petwy‘ Uyal. 

This oil Is ufed in hyfleric cafes, in a dofc of one to five 
drops. 

OLEUM IIORISMARINI ESSEN'TlALE, 

E 

I'Jintla! Oil of Rofmaij. 

!► Ir is very fragrant, and recommended in nervous com- 
plaints in the dofc of a few drops. 

OLEUM LIGKII rSSEKTlALE. 

L. K. 

EJirti u Oil oj Rhodium. 

Thl^ is ufed principally, from us odoriferous quality, as 
a perfume. 

OL t U M K U T /r I* SS E N 7 I M. E . 

E. 

FftttUi U:' Ru: Leaver 

h a powerful ami hyilenc and emir.enagogue, 

OLE \: M S A B I N X L SS E N T I A L E. 

L. E. 

Oil cj Su’cln Leaver^ 

PoiTvfles the fiine qualities as the former, in a dole of 
two or three drops. 

OI. tUM SASS.\FRASS ESSEN T I ALE, 

/. E. 

FJfr.-Fjdl C.i f^jfifa: 

Is a powerful fuJorifiC and aitcrative, given from one 
Jrop to eiyht for a dufe- 

VoL in. E b 
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eLEUM TEREBIN'THIN/E. 

hwd. Earn, 

Oti tf Tut f£nti/ie» 

Th!& 15 a hot Simulating medicine, and given as a fu- 
doriSc and diuretic, in two or three drops. In larger dofes 
it excites perfpiration, and is given with honey in i'ciatica ; 
externally, it is applied in chronic rheumatifin^ fwellings 
of various kinds, and paiTive hemorrhages. 

Class IV. Salts. 

ACIDUM VITRIOUCUM DtLUTUM. 

EetiJ. 

Dituud Viinulic Ac\d%^ 

Take of 

Vitriolic acid, one ounce by wei^’bt; 

DWiillcd water, eight ounces by weight* 

Mix them by degrees. 

ACIOUM VITRiOLICUM DILUTUM, •VulgQ SPIRITUS 
VaTRIOLI T£NU 1 S. 

Edifi. 

Di/ufed VttmYiC Acld^ commoniy called Wiak Spirit of Vitriod^ 

Take of 

Vitriolic acid, one fart; 

Water, feven paiti. 

Mix them. 


ACIDUM NITROSUM. 

Lend. 

h'itroul j 3 {id. 

Take of 

Puiihetl nitre, llxty ounces ; 

Vitriol c acid, by weight, twenty. nine ounces. 

Mil and dillil. 

The fpecific gravity of this acid is to drat of diftilled water as 
1,550 to 1,000. 

ACIDUM NITROSUM, njui^o SPIRITU5 NITRI* 

Edn. 

Nitrous Asid, commonly called Spirit of Nitrt. 

Take of 

PureH nitre, bruifed, two pounds ; 

Vitriolic acid, one pound. 

leafing put the nitre into a glais retort, pour on it Ae acid; then 
diflil in a land-heat, gradually in€rta&n| the fire till the fand.po* 
bcccmcs of a dull red colour. 
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Titc fpe^fic gravity of it to that of water ought to be as i)550 to 

1 , 000 . 

It has been given, diluted «i ith any convenient vehicle, 
as a diuretic, in dofes of from ten to Hfty drops. 

ACIOUM MTCtOSUM DILUTUM. 

LoftJ, Edinb, 

Diluted Nitroui Acid* 

Take of 

Nitrous acid, 

CiftiDed water, each equal weights. 

Mix them, taking care to avoid the noxious vapours. 

ACIUUM MURIATICUM. 

Dondt 

Muriatic Acid, 

Take of 

Diy fca-falt, ten pounds; 

Vitiiolic acid, by weight fix pounds; 

Water, by weight, five poundf. 

Add the vitriolic ado, firit mixed by degrees with the water, to the 
fait ) then difiil. 

The fpecihe giavity of this acid is to that of difiillcd water as 1,170 
to 1,000. 

A Cl DU M MURIATICUM, ^JuIgO SPIRITUS SALINIg 
MARINI. 

Edin, 

Muiiatk Acidi commonly called Sjnnt if Sca-Sait, 

Take of 

S’a.fjlt, two pounds; 

Vitri'jljc add. 

Water, cath one pound. 

la^t the fait be firit put into a pot, and biought to a red heat, that 
the oily impurities may be conlumcd ; then put it into the retort ; 
next mix the acid wiih the water, and when the mixture has 
cooled, pour it upon the fait. di/^Il in a fand bath, with a 

middling hear, as long as any acil comes ever. 

The fpccific giavity of this acid is to that of water as 1,170 to i,ooo. 

It is ufed chiefly as a menflruum for the making of 
other preparations ; fonietimes, likewife, it is given, pro- 
perly diluted, as an antipblogiftic, aperient, and diuretic, 
in dofes of from ten to fixty or feventy drops. 

Bb2 
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ACETUM DISTI 1,1, A rUM. 

Lor.A 
D OitUd 

T>J:e or 

five pints. 

Diiiti tire, In giaf^ veHelf, (o long as the drops fall free 

fiom cinp>ri.uma. 

Eiiift. 

I,ei cit.ht pounds < f vinegar be diftilled in gljfs vcHMs with a gentle 
beat. t.et. the two tirii puuncs rl at come ovci be llirown awaY> 
a » cont'i'.ning too much wa^er ; let the fiuir pounds next foliuvwing 
ue rrl'erved iliflkil’.lliHed vinr^dar. Whai r< mains la a Itill Itionger 
acid, but biing too much burnt la unlit lor uie. 

Their principal diir'ertnce fjom iht* mineral acids con* 
fjfts in their htiing niinier, Ids lliiniilating, lei's difpofed 
to aftedt the kidiicys and promote the unnary fecretionv, 
or to congiilaie the animal juices. The matter it ft after 
the diftiiiation in gUjs vcfllls, tiiougli not ufed inter nally, 
would doubcicis prove a fer\ iccabic Jetergciu. 

ACETUM CON CLN l K ATOM. 

Sui\, 

CoKCiftt^aud rir.fnar, 

4 ct white wine vine? f be Irorcn in a v^oAuen velTel in n il uintri 
'v»‘rjfhcr; and let the fluid fcpAidtrd homitie ut br piifer'cJ f r ui*. 
It may he couladued as fulticicnUy llioug, it u',f ilrjcl’m ut ic be 
r.ip^b.col i'jluraimg a Iciuple*)? the hxi^d vr^a<ibit' jlkali. 

A Cl DU M ACETOl'tM. 

!.0»d. 

A ft:ui 

7 a'*'’ of 

Vr-digri:, in C''arr'* powder, tap pour.di 
i'lV H rcrh^lly bv n.ej"' « 1 a i hr-.j jt-'J .v''(h fi-a f*l? ; theft 

jf in .1 la’id-bjth, aj.<l d>lt.i 'he hui. u j l co:i I fMuc 
» fy is to »h«tof diiiillcd waui jf. j,05‘j lo i ,ooo. 

Cl D U M TARTAR! C R Y S I .S 1. 1, I S Y U M . 

6 ./ ■( . 

' Cryjftillized ('J ivrta ? . 

) (<♦* of 

•'rtM 4 !cd chdlk, firqu^ntly wjflicd with Wjrm wifer, two pound ^ 

Si ring water, dilr’y-tAO pou ds 

/,( : right boiling, bv dei^r.e iiduf ricAm tul.vi ^t^e^ p 'u'.d'S 
much a ]: lor la m- ior. Ktmovi.i.’ 'b. * >*"• 
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from the fiie, let h (land t'oi half an h uir, then cautToufl^ pour off 
the cleai liquor into a [ilals ve'lel. V. .’*:i .iii' icfiduurn (M rattarou'i 
IcJenitcs by pouring \^arei’ on it tlvec i i )ut rl.n s To tins i^li- 
(I'iurn aftervva'ds add of v\Cdk. vilri -ht a,.id ?Loii!i(ling of paiL 
«t iliong acid, and eigh' «.f rltL-.i’n p'^unds : It *, i be digcileil 

ftu atM\, Ireq'ienrly Hi nog It wrh a wooden fpitula After tins 
pf'ur ihe .li'd liqu.T ir.'o a glals ; but with the lefiduuiii ni x. 
hxteen round-, ol luiing '^a't•r: Hr.in it ih oiigh paper, and a .mi 
foui water on the rt-fiduum till it l-ecmnc infij'id, 1-ct tiie vid 
i^qllor^ mixed togethti in a giat's velh-1, be bol cd to the conlide.ic’- 
ot a thin lyrup j which being fl .Ui r.l, mall be put into larrh-n 
v-ilels, and ovapirated in a land-hoar, till the acid conci.. .s inu> 
fielder cryfla Sj 5 (.bferving to break, eveiy t*vo h.nir^, the fdine 
p.llicle ffjrmed on the furhice of th. l.qutn -lining ll-.c evA,or:ili m 
The cryflals bciiii! at Ic igth fully di ed, mull be kept in a well 
flipped glifi phial. 

If b.l.ire CM fl-a'.I'ija-ion a Htlie of the Infp-U itod aril liquor b.^ diluted 
witli focr times qua.niity of pare wjier, and a fesv diop^ of ace- 
tat- J lead be put into |f, a wldte fediment will iinmiidi irely Lr 
depuiiicd. Jf a few diop. oi llie diluU’d iiitJon« acd bs tli- >i 

zd led, the mixture will become lim,. d if thr taniu'ciis liijuor 1. 
puif and enrircly f:ce from the virri.'.' c ‘cid ; bu: if it t.'i net, it wi \ 
icmain white. Tl is fanlf, how'’ver, n'i\ be c-mrefied, if the acid 
of cirtK be diluted with fix pound, of w.*tr', and a few ounces of 
the taifareous fclrmrc bt added tj ic. Aft •*. this it may be digciteu, 
ftrained, and cryfbilii/cd. ^ 

A C 1 D U M T A R T A H I I) I £ 1 3 L L AT U M . 


Dlfulltd ofTattiir, 

Let pounded crude fartai b* jui into a tahul.iifd eirfhrn or iron retort 
tdi it fiih, abour two thi ds of it, a «d lot di Mliaiion b-. piTfonned 
1 V j'-.id-ially incrf.ifing the h?. *1 Into 'he r^^Ip cut, which ihuuld 
b* \*'xy lirgc, isn acid Ijqu )r will pjfs ov<»r together with the oil j 
.'.0 ih bring feparated from li.c oil, nvifl again be diflilled from a 
g 'ifs ri tort. 

it «h'* irfi hj'im conri'ne I in 'h-* rArth^n or iron retort be diluted wirh 
Ava’er, ttiained thtough paper a ’d b died to dryncf*, it gives v^h it 
I’ I. illcsl (he alkali of raitj*-. If thii do not appear white, ic miy be 
xnaie fj by but nine, fo'u ioa, draining, and evaporation. 


AqjJA AERIS FI XI. 
R.J-. 

jicratlii H'ater. 


Let fpring water be faturjtrd wi h the fixed air, or aerial acid, aiifm: 
from a folution of chalk in v.tnohc acid, or in any fimiiar acid. 
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Water may be a!fo impregnated by the fixed air riling rram fci merit- 
ing liqnois. 

Water properlv impregnated with the aerial acid hai 
an agreeable; acidulous taltc. It is often employed with 
great advamage in the way of cnmnion drinlc, by thofe 
who arefubjt*»it to i\ jmach complairus, and by cjIcuIous 
patients. But, bcTides this, it furni.'h^'s an excellent ve- 
hicle for the exhibition of many other medicines. 

AQJ7A ALK ALINA AEStATA. 

Alkaline 

Let a folu’ion of two ounces of vegefable alkali, in a gillon of water, 
be taiuiated wiih fuea .ur. 

^ This ae.'-ated alkaline water has been found very fer- 
viceabie in calculcus and gouty cafcf. 

FLORES OENZOESi 
Lst.d, 

rUwifs cf Bint*\nu 

Take of 

Benzoin?, In powder, one pound, 

(^ut it info an ranhen pot, p aced in fand $ and, wUh a (low fire, 
fjbiims the flowers in'o a piper cone fitted to the por, 
if I he flowers be of a yellow colour, mijt them with white clay, and 
fublime (lacm a fecund time, ^ 

AClDUM EENZOINICUM, n^uho FLORES BENZOIM* 

Edift, * 

Btrzsivk Aad, commonly called Flown of Benzdn, 

Put any of p wdcred benzolne into an earthern fO% ti> whic^, 

after fi;tmg it wiih a )a:ge coniciil paper cap, Jpply a gentle h-ac, tl .a 
the flowers mjy lublmic. If the floweis be Impregnated wiih oil, 
let them be purified by iohuiou in warm wa er and cr) fialliza:io{i, 

SAL BENZOES. 
i^'uec. 

Salt cf Btnzfdne* 

Take of 

Bcnzo'ne, in fine powder, 

Quicklime powd red, each half a pound j 
Water, fiiur pounds. 

Boil them gently for a quarter of an hour, and filtf*r ihe liquor, while 
warm, through paper. Add to the refiduum four pounds more of 
water* Beil and filter this I qu''r as the former; Mia ihcfe and bod 



PHARMACY. 559 

tiirm Jn a tin vefl’cl c’own to two p-iunds. When cold, pour It into 
a glafs vetrel, a Id drop into it fnme muriatic acid as long as any 
prq;Jpitate is formed. After (landing a while, pour off the clcnr 
liquor wafli the precipitate with cold water, and dry it on filtering 
, paper.' 

Thefe flowers, when made in perfedlion, have an agree- 
able tafte and fragrant fmell. They totally difTolve in 
fpirit of wine ; and likcwife, by rhe affillance of heat, in 
water. By the mediation of fugar they remain fuTpenJed 
in cold water, and thus form an elegant balfamic fyrnp. 
Some have held them in great eftcem as perioral and 
fndorific, in the defe of half a fcruple or more ; but at 
prefent they are rarely ufed, on account of the ofl'cnfive 
oil with which, as ufualJy prepared, they are tainted. 

They enter the cempofttion of the paregoric elixir, or 
ti^iira tpii campheraia^ as it is now called. 

LIXJVA E TARTARO, *Vulgo SAL TARTARl. 

Edn. 

Lixive of Tartar f commonly called Salt of Tartar* 

Take of 

Tartar, what quantity you p^ea.^e, 

Roll it up in a piece of xnoift bibulous paper, or put it into a C'uc’blr, 
and burn it to a coal j next, having beat this coal, calcine it in nu 
open crucible with a moderate heat, taking care that it do not 
It, and continue the calcination till the coal becomes of a white, 
or at leafl of an a(h colour; then diiTolve it in warm water ; firnm 
the liquor through a cloih, and evapoiate it in a clean iion vellH ; 
diligently ftirring it towards the »nd of the prncefs with an iron 
fpatula, to prevent it from flicking to the bottom of ihc vt flri. A 
very wh'te f^li. will remain, which is to he left a little longer on (he 
fire, till the bottom of the \cllcl b-coir.cs rlmoft red. L<«dly, when 
the fait is grown cold, let it be put up in glafs >efrcU well 
flopped. 

KALI PR/EP AP.ATUM. 

Load. 

prepared KaVi. 

T.kc of 

Por-afk, two pounds ; 

Boiling iliflilled water, three pints. ^ 

DiHoIve and filter through paper; evaporate the liquor till a pellicle 
^ppetrs on the furfice; then fet it afide for 12 hours that the 
oeuiral falts may cryilallize ; after which pour out the liquor, ani 

B b4 
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boil away the whole of the water, conilan^ly /fining, Icil any fal* 
ihoiiid adhere t-j the p;)t 

la like xruaiicr is puiiiied inipure kali from (he uihcs of any kind nt 
veg:tabl£*. 

The lame lait may be piepaied iVom tartar burnt iill it bcLOin.'t, 'd an 
a Hi colour. 

LiXlVA PUR IFIC ATA. SAL A I. KALIN US FIXU' 

V t tJ L r A B 1 L 1 S I» U a I I* I L 1 U S. 

jPt/f/i- 

Purijied lAxivcy commonly called PunjUd Fixed P\g(.fahh Al\ji''ne 

Let the fixed alkiltne fait, caflerJ in EniliiTi pcarl-alhes, be pur i ^r, 
A cuu'iblei and t,roii;/ht to a lomewhat red Lear, the n ./ 

iiHpiint fS, if there be any, may bt c>f.run»ed : lOcn iiavi-ig po^v- 
deied it, it with an taiul wti-hc of wjttr, that they nny b^ 

wcl! iTiued. A('c! the t<pces have lubfidt'd, pour the Uy into 3 vc.y 
el.'u\ iron fot, anc^ bail to Jryrief?, (lirnng the fait towards the enu 
o! th'' nioft-r', ti» prev'‘nt its Ifickiog to the veHlIt 
If ihn lair lia;. e^rn r'^htly pu.ifitd, thou^*!; it he veiy dry it miy her 
diHuIved into a iiqu .r vtnd of coour or fine'), by lubbiog it wjII) an 
oi »*aL r. 

"I'nc puriried vegetable alkali is frequently employed 
10 medicine, in conjunAlon with other articles : par- 
ticular iy for the formation of faline neutral draughts arJ 
mixtures : but it is ufed alfo by itfelf in dofes of fron 
three or four grains to fifteen or twenty; and it fjo- 
quencly operates as a powerful diuretic, particularly when 
aided by proper dilution and a warm regimen, 

AQUA KALI PR^PARATl. 

Lond, 

Wattr of prefared KaH* 

Take of 

Piepared kali, one pound. 

Set ii by in a moift place till it be difTulvedi and then flrain it 

AQUA KALI PURI, 

JLond. 

H'ater of Pare KaH* 

Take of 

Prrpart'd kali, four pounds ; 

Quick lime, fix pounds } 

PiUiilei water, four gallons* 
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Put four pints of water to the lime, and let them Hand together 1 t 
an hour, after which, add the kali and the itlt of the water j tl.e.i 
for a quarter of an h»>ur ; fuHcr the liquor to cool, and ilrain 
pint of this liquor ought to weigh fixteen ounccji. Jf the 
ltqu<^ effcrvefce^ with any acid, add more lime, and boil the hqu-'f 
for five minutes, after which flrain it. 

A<y;A LIXIVJA CAUSTICA, LIXIVIUM CAU.S- 

TICU M. 

Edin» 

Cauji c Liy* 

Take of 

Frefh burnt quicklime, eight ounces ; 
i’urificd 1 xive, fix ouncc.s. 

Thiow the quicklime info an iron or earthen vefie), with twenty* 
fight ounces of warm water. The cluiUition and extindlion of ilie 
lime being perfectly finifhed, inllanily add the .vlkaline fjlt 5 and 
having thoroughly mixed them, cov.-r the veffel till it he cool, hnr 
the cooled matter, and pour ou*^ tlic whole into a glafs funne), ivViofe 
throat mutt be flopped up with a piece of dean rig. Let the uoper 
mouth of the funnel be cove ed, while the tube of it is infers d ln"o 
a glafs vefld, fo that the icy may gradudly drop through ilif ng 
into that veflel. AVhen it firft pi\cs over dropping, pi or into ihe 
funnel fomc ounces of water, but cautioufly ; fo that the Wdter may 
f‘vim above the matter. Tho Icy will again btgiu to drop, 1 il.c 
cnufion of water is to be n pcAtcd in the fame manner, until tli.ee 
pounds have dropped, wlndi tikes up the fpace of two 01 tore 
diys j then agitaiing the fupeiior ana inf^irior paa^ ot the ley toge- 
ther^ mix them, and put thrm up in a well ftopl phial, 
if the iey be rightly prepued, it will be void of colour ci frnell j r »r 
will it ra.'fe an eflciviftence with acidi, except, peiiiapj, a vci) 
liighrons Coloiu and oduur denote the filt not fuflicicnily cal- 
iMU'd f and k'fltiivciVc'i.cc, that the qjicklime has not b.en go. d. 

The caullic ley, under various pompous names, has 
been maeh uf'ed as a liihontriptic ; but its fame is now 
bc|>j!ining to decline. Jn acidities in the ftomacli, at- 
icniicd with much flatulence and laxity, the cauU'.c Icy is 
better adapted than mild alkalies ; as in its union with 
the acid matter it does not fep irate air. When covcied 
uith mucil.Mginous matters, it may be fafely taken into 
the llomach ; and by flimulating it, coincides with the 
oiher intentions of cure, it has been employed with 
sdvaniage lo dyfpepiic cafes. 
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Kali purum. 

Lond, 

Pure Kali. 

Take of 

Water of pure kali, ons gallon. 

Evaporate it to drynefs j after ubich let t^e fait melt on the £re, and 
pour it out. 

CAUSTICUM COMMUNE ACERRIMUM, 

Ed.tt. 

'The JlrongeJl Common Caujlic» 

Take of 

Cauftic ley, what quantity you pleife, 

Evaporate it in a very ckan iron veifel on a gentle fire, till, on the 
ebullition ceafing, the fj ir.e matter gently flows like oil, wlvch 
happens before the vcfiel becomes red. Pour out the cauftic, thus 
liquitled, on a fmot^h iron pi<<te: let it be divided into fmaii pieces 
before it hjtdcr^.', which aie to be kept in a well ftopt phial. 

The cauftic prepared ir this way has an inconvenience 
of being ape to liquefy too much on the pare to which it 
is applied, ib that it is not eahly confined within the limits 
in which it is intended to operate ; and indeed the fud- 
dennefs of its aAion depends on this dirpofition to 
liquefy. 


CALX tUM KALI PURO. 

Lord, 

L'tre niifA Pure Ka'i, 

Take of 

Q^Uk'Ifr.c, five pounds and four ourccs; 

Warcr of puiC kali, fixtecn pounds by weight* 

Bidl aw.vv ihc water cf pure kali to a fourth partj then fprlnkle .;i 
ihe i-nie, reduced to powder by the affufion ot water. Keep it in 
a vcfTcl dole ilop ped. 

CAUSTICUM COMMU-^NF. MITIUS. 

Edin. 

The milder Common Cauftic, 

Take of 

Cauftic Icy, what q-iantlty you pleafe* 

Evaporate »t in an Iron velfel til) one-thitd remains; then m'X with it 
as much new-fl ked quicklime as will bring it to the confidence 
pretty folid pap, which ii to be k'pc in a vcflci dofely itopc. 
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Natron pr^paratum. 

Lot.d, 

*«y Prtl^ared Natron* 

Take Ss 

* Barilla, powdered, two pounds ; 

Didilled water, one gallon. 

Boil the barilla in four pints of uater for half an hour, and /train. 
Boil the refiduum with the reft of the water, and /train. Eva- 
porate the mixed liquors to two pints, and feC them by for eight 
days ; drain this liquor again ; and after due boiling, fet it afide 
to cryflallize. Di/Tolve the cryftais in didilled water ; /train the 
/oiution, boil, and fee it a/ide to cryi^aliize. 


SODA PURIPICATA, Vu/^0 SAL ALKALINUS FIXUS 
FOSSILIS PURIFICATUS, 

£din. 

Purified SodCf commonly called Purified Fixed Fojfil Alkaline Salt* 
Take of 

A/hes of Spani/h kali, or barilla, as much as you pleafe. 

Bruife them ; then boil in water till all the /alt be di/ToIved. Strain 
this through paper, and evaporate it in an iron veHel, fo that after 
the liquor has cooled the fait may concrete into cryitals. 

The foflil alkali is not only a conllituenc of difFerent 
neutrals, but it is alfo fometirncs employed as a medicine 
by it/clf. And in its purified flace it has been by fome 
reckoned ufelul in afFedlions of the fcrophulous kind. 


AMMONIA FRAiFARATA. 

Lord, 

Prepared Amm'.ma* 

T.k^ of 

Sa) ammoniac, powdered, one pound ; 

Prepared chalk, two pounds, 

Mi.\ and fublime. 

AMMONIA PRiEFARATA, •VulgO ftAL AMMONlACUS 
VOL ATILIS. 

Eiin. 

Pr. pared Ammonia j commonly called Volatile Sal Ammoniac* 

Take of 

Sal ammoniac, one pound ; 

Chalk, very pure and dry, two pounds, 
them well, and fublime from a lecort into a refrigerated receiver. 

^Bb6 
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AQJ/A AMMONI/E. 

Lond* 

Wattr of Ammonia, 

Take of ^ / 

Sal ammoniac, one pound ; * 

Pot-afh, one pound and a half ; 

Watc', four pints. 

Draw o/T two pints by dlAillation, with a How fire. 

AQUA AMMONI.ff;, *VulgO SPIRITUS SALIS 
AMMONI ACI. 

* Editt, 

Wattr of Ammonia^ commonly called Sbirit of Sal Ammoniac. 
Take of 
SjI ammoniac, 

Purified lixive, of each fixteen ounces \ 

Water, two pounds. 

Having mixed the falcs, and put th<*m Into a glafs retort, pour in the 
watrr ; then diftil to dryPAcfs with a fand-bith, giadualiy ra.hng; 
the heat. 


AQUA AMMONljC PURa^. 

Land, 

Water of Eure Ammonia, 

Take of 

Sal ammoniac, one pound ; 

Quicklime, two pounds j 
Water, one gallon. 

Add to the lime two pint^ of the water. Let them ftand together an 
hour ; then add th<* fil ammoniac and the other fix pints of water 
boiling, and immediarelv cover the veiTcl. Pour out the liquor when 
cold, and dliiil off, wivh a flow fire, one pint, 

aqua ammonia: caustica, spir itus salis 

AMMONiACI CUM CALCE V1V£. 

Editt. 

Water of Cauft c Ammonia^ commonly called Sfirit tf Sal Ammonhe 
wUh Sfaicklime, 

Take of 

Quicklime, frefh burnt, two pounds j 
Water, one pound. 

Having put the water into an iren or ftone-ware vcfTel, add ths quick- 
lime, previoufly beat j cover the velTei for twenty-four hours ; wr en 
the lim*. has fallen into a fine powder, put it into the retort } then 
add fixtecn ounces of fal ammo'iiac, diflblved in five pounds of watrr ; 
and, fiiutting the mouth of the leiort, mix them together by agi' 
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tation* Lafttyi diftll into a refrigerated teceiver with a very gentle 
heat, (fo that the operator's hand can eafily bear the heat of the 
^tort) till twenty ounces of liquor are drawn oft'. In this diftillation 
thtf^fteU are to be fo luted aa to eftedtualiy teftrVm the vapouis, 
whiciw are very penetrating. 

liquor VOLATlLlSj SAL« ET OLEUM COR^U CERVl. 
Und. 

^he Volatile Liquor ^ Salt^ and Oil^ of Hartfoorn, 

Take of 

Hartihorn, ten pounds. 

Diftil with a fire gradually increafed. A volatile liquor^ fait, and 
oil will afeend. 

The oil and fait being feparated, diftil the liquor three times. 

To the fait add an equal weight of prepared chalk, and fubiixne thrice^ 
or till it become white. 

The fame volatile liquor, fait, and oil, may be obtained from any 
parti (except the fat) of all kinds of amnials. 

KALI VITRIOLATUM. 

Land* 

Vitrwlated Kali* 

Take of 

I'he fak which remains after the diitillailon of the nitrous scid^ 
pounds. 

Oiftlfle<i”'w'*:«^^ two gallons. 

Burn out the fupctriw'>us acid, with a ftrong fire, in an open velTel; 
then boil it a little wtc'e in the water } ftrain^ and fet the liquor 
afide CO cryftallize. 

tlXlVA VITRIOLATA, TARTARUM VITRIO* 

LATU M« 

Kdin. 

Vitrhlaud Lixive^ commonly called Vitriolated Tartar* 

Take of 

Vitriolated acid, diluted with fix times its weight of water, as much 
as you pleafc. 

Put it into a capacious glafs veflel, and gradually drop into it, of 
purified lixive, diluted with fix times its weight of water, as much 
as is fufticient thoroughly to neutraliae the acid. The eftervcfcence 
being finiftied, llrain the 1 quor thruugu paper : and after pioper 
evaporation, fet it afide to cryftaJliae. 

Vitriolated tartar, in fmall dofes, as a fcruple or half a 
drachm, is an ufeful aperient; in large ones, a.s four or 
five drachms^ a mild cathartic, which does not pafs off 
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fo haflily as the magnejia •vitriolaia^ or foda *vitriolata^ and 
feems to pofTefs a more extended adion. 

LIXIVIA VITRIOLATA SULPHUREA, VuIgO f\h 
POLYCHRESTUS. 

Edftu 

Sulphureoul Pitmlattd Lixive, commonly called Sa/t of many Virtues^ 
Take of 
Nitre in powder, 

Flowers of fulphur, of each equal parts. 

Mix them well together, and injedt the mixture, by little and little 
at a time, into a red* hot crucible : the deflagration being over, let 
the fait coo), after which it is to be put up in a glafs veflel well 
ilopped. The fait may be purified by diffolving it in warm water, 
filtering the folution, and cryflallialng it again. 

NATRON VITRIOLATUM. 

Land, 

Vitriolated Natron, 

Take of 

The fait which remains after the diflillation of the muriatic acid, 
two pounds $ 

Difiilled water, two pints and an half. 

Burn out the fuperfluous acid with a ftrong fire, in an open veflel; 
then boil it for a little in the water ; flrain the folution, and fet it 
ahde to cryflallize. 

SODA VITRIOLATA, ’VuIgO SAL GLAUBERl. 

Edin. 

Vitriolated Soday commonly called Glauber s Salts. 

Diflolve in warm water the mafs which remains after the diftillation of 
the muriatic acid ; filter the folution, and cryftallize the fait. 

NITRVM PURIFICATUM. 

Lond. 

Purified Nitre, 

Take of 

Nitre, two pounds ; 

Diftilled water, four pints. 

Boil the nitre in the water till it be difTolved ; drain the folution, and 
fet it aiide to Crydallize. 

KALI ACETVM. 

Land, 

Axetated Kah* 

Take of 

Kali, one pound. 
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Boil It| with a flow flrc, in four or five times Its quantity of diftilled 
vinegar ; the effcrvefccncc ceafing, add, at different limes, more 
vdiftillcd vinegar, until the laft vinegar being nearly evaporated, the 
adduV}n of frcfli will excite n» cffervefcence, which will happen 
when «ibout twenty pounds of diftilled vinegar are confumed ; after- 
wards let it be dried flowly. An impure fait will be left, which 
melt for a little while with a flow fire ; then let it be diffolvcd in 
water, and filtered through paper. 

If the fufion has been rightly performed, the drained liquor will be 
colourlefs ; ifotherwife, of a brown colour. 

Laftly, evaporate this liquor with a flow fire, in a very fliallow glafs 
vcffcl } frequently flirting the mafs, that the fait m-iy be more com- 
pletely dried, which fliould be kept in a velk-l dole flopped. 

The fait ought to be very white, and diflblve wholly, both in water 
and fpirit of wine, without leaving any feces If the fair, although 
white, fliould depofit any feces in fpiiit of wine, that folution in the 
fpiiit fliould be filtered through paper, and the fait again dried. 

LIXIVA ACETATA, ^ulgO TARTARUM REGENE- 
RATUM. 

Edin» 

Jicetattd Llxlvti commonly called Regenerated Tartar^ 

Take of 

Purified lixive, one pound. 

Boil it with a very gentle heat in four or five times Its quantity of 
diftilled vinegar ; add more diftilled vinegar, at different times, till 
on the watery part of the former quantity being nearly diffipated by 
evaporation, the new addition of vinegar ceafes to raile any effervef- 
cence* This happens, when about twenty pounds of diftilled 
vinegar has been confumed. The impure fait remaining after the 
exficcation, is to be melted with a gentle heat, and kept fluid only for 
a fhort time ; then diflblve it in water, and ftrain through paper. 
If the liquefadlion has been properly performed, the itrained liquor 
will be limpid ; but if otherwife, of a brown colour. 

Bvaporate this liquor with a very gentle heat in a fliallow glafs veffel, 
occafionally ftirring the fait as it becomes dry, that its moifture may 
fooner be dilfipated. Then put ir up mto a veflel very clofel/ 
ftopt, to prevent it from liquefying in the air. 

Another Procefs, 

DllTolve a pound of fait of tartar in a fufficient quantity of cold 
vrater; filter the folution, and add by degrees as much diftilled 
vinegar as will faturate it, or a little more. Set the liquor to 
evaporate in a ftone-ware veflel In a gentle heat, not fo ftrong as 
to make it boil. When a pellicle appears on the furface, the reft 
of the procefs muft be finiflied in a water-bath. The liquor 
acqu)reA> by degrees^ an oily caafiftcnce and a pretty deep brown 

4 
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colour; but the pellicle or fcum on the t^p looks whitIA, anJ 
when uken oft' and cooled, appears a congeries of lit«Ie brillianr 
filver-like plates^ The matter is to be kept conftantly ftirring, 
at be wholly changed into this white flaky fubltance ; the r^iiplete 
drying of which is tnoft conveniently effedled in a warm oven. 

The lixiva aceiata^ which way foever prepared, pro« 
vivied it be properly made, is a medicine of great efficacy, 
and may be fo dofed and managed as to prove either 
mildly cathartic, or powerfully diuretic : few of the faline 
deobftruents come up to it in virtue. The dofe is from 

half a fcrople to a drachm or two. 

* 

AQUA AMMONIiE ACETATE. 

Loftd 

Wattr of Acotattd AmiMma* 

Take of 

AinmonU> by weight, two ounces ; 

DiftilJcd vinegar, four pints; or as much as is fufficient to fituratc 
the ammonia. 

Mix. 

aqua AMMONl/E ACETATJB, •VulgO SPIRITUC 
MINDERERX, 

Edifi, 

tf Aittattd Ammonia^ commonly called Sfint of Minder 

Take any quantity of prepared ammonia, and gradually pour as much 
dlAilled vinegar on it as is fufficient to faturace it completely. 

This is an excellent aperient faline liquor. Taken 
warm in bed, it generally proves a powerful diaphoretic 
or fudorific ; and as it operates without hear, it has place 
in febrile and inflammatory diforders, where medicines 
of the warm kind, if they fail of procuring fweat, aggra- 
vate the diftemper. Its action may likewife be detcr- 
jriined to the kidneys, by walking about in a cool air. 
The common dofe is half an ounce, either by itfelf, or 
along with other medicines adapted to the intention, 

KALI TARTARISATUM. 

Land. 

^artarikd KaU* 

Take of 

l^repartrd kali, one pound ; 

Cryftals of tartar, thtee pounds ; 

Diftilied water, boiling, one gailoJV 
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T( ih'kalj, diflTalvfd in the water, throw in gradtully the cryftals 
^DMartar p^wdeiedj filter the liquor, wlicn cold, through ; 

’t.'d after due evapjraiion, fet it apart to cryflaliLc. 

.MXIVa TARTARlSATAja’tt/^O TAR.TARUM SOLUBILE* 

F.d,n. 

lartarifed Lixlvc^ commonly called Soluble Tartar* 

'r^ke of 

Pinifii'd Itxive, one pound 5 
"Watfr, lifttrn pounds. 

j'o file /cilt diHoIvcd in the boiliiif-w iter gradually add cryflals of tartar 
in tiiic poAtier, as long as any cfiVivclce ice riO-:., which generally 
crales before ihiec times the wc'ght ot the alkaline faU hath been 
added j then fir.iiii tl»e cooled liquer thiough paper, and after due 
ei jponrioii fet it afide to cryllaliue. 

In dofes of A fcruple, half a drachm, or a drachm, 
this fall is a mild cooling apeiic'nt : two or tliree drdchms 
commonly loofcn the belly ; and an ounce proves pretty 
rtrongly purgative. It has been particularly recom- 
mended as a purgative for maniacal and melancholic 
patients* 

NATRON TARTARISATUM* 

Land, 

Tariarifed Natron. 

Take of 

Nairon, twenty ounces; 

C’ryJfali, of t.irtar, fo.vdired, two pounds; 

Diltilled water, boiling, ten pints. 

Dillolve the natron in the water, and gradually add the criftais of 
tartar ; filter the liquor through paper ; evaporate, and fet it afide 
10 cryftailize. 

SODA TART ARISATA, Va/gfl SAL RUPELLENSI5. 

Edin. 

Tartarifed Soda, commonly called Rocbel Salt, 

The Sal Kupellcnfis may be prepared from purified foda and cryfialf 
of tartar, in the fame manner as dneded for the Lixiva tar* 
tarijata. 

It is confiderably Icfs purgative than the preceding 
preparation, but is equally decompounded by acids. It 
appears to be a very elegant fait, and is in great eftcem 
in this country. 
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SODA PHOSPHORATA. 

Edin. 

PtcJphoratcJ Soda* - 

Take of 

Bones burnt to white aHies and powdered, ten peunds j 
Vitriv^lic acid, fix pounds $ 

Water, nine pounds. 

Mix the powder and acid tOt'ether in an earthen vrflel ; then add the 
water, and ftir the whole fo as to mix it thoroughly. Place ihc 
vefTtl in a vapour bath, and digel> for thrre d.jys j after which 
dilute the mafs with nine pounds more ol boiling water, and drain 
the liquor through a ftrong linen cloth, adding at the end lornc nv.re 
warm water, that aTS the acidity may be well waflied out. Set by 
the drained liquor that (he impurities may fubfidc, and decant the 
•Icar folution. Evaporate it till only nine pounds remain, and let 
it Hand till (he impurities fubfide. Thib fecond liquor pimied trom 
the impurities muft be exaporated again »iil feven pounds jcrrain, 
which muft be fel a third time to depofi: its imfurities, after whiih 
it is to be filtered*, this filtered I quor contains the pholphtric acid 
fulficiently pure, to which, heated a little, aJd purified foda dif- 
folved in warm water until the efflivefccnce ceafes. Filter the 
neutradfed liquor, and fet it afide lo cryfiallize. The liquor that 
remains after the cr^fials are taken out mud be faither neutralized 
the addition of focla, if recclfary, evaporated and fet afide to 
cryfiallize again; and this muft le repeated as long as any cryftala 
can be obtained. 

it is pofle/Ted oFthe Fame medical qualities as Glauber's 
and the Rochelle fait, being an excellent purge in the 
quantity of an ounce or ten drachms. 

ALU MIN IS PU RIF 1C AT JO. 

Lond» 

Pur 'Jication of Alum* 

T-ke of 

Alum, one pound ; 

Chalk, one drachm ; 

Dirtilled water, one pint. 

Boii them a little, ftrain, and fet the liquor afide to cryfiall'se. 

ALU MEN USTUM. 

Lond^ Edinh* 

Burnt Alum* 

Take of 

Alum, half a pound. 

Bum it in an earthen veiTel until it ceafes to bubble. 
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In this (late it is fo acrid as to be frequently employed 
a^^n efcharotic. 

SAL Jive SACCHARUM LACTIS, 

Zutu 

T«ke of milky whey, prepared by renner, any quantity j let it be 
boiled over a moderate fire to the confidence of a f^rupj then 
put it in a cold place, that cryflais may be firmed. Let the fluid 
which remains be again rrjanaged in the fame manner, and let the 
cryflais formed be waihed with cold water. 

This preparation has been greatly celebrated in dif- 
orders of the breafl, but it is far from aniwering what 
has been e;£peded from it. 

SAL ACETOSELL/E, 

Succ, 

Salt of SorreL 

Take any quantity of the exprefTcd juice of the leaves of the wood 
forre) ^ 1ft it boil gently, that the feculent matter may be f^parared ; 
then flrain it till it be clear, and after this boil it on a moderate Are 
to the confiftcncc of a fyrup. Put it into long necked gl^fs vcflcls, 
and place it in a cold ficuation that it may cryflallize* Let tbefe 
cryflais be diflolved in water, and again formed inta puier ones* 

The virtues of the effemial falts have not been fuffi- 
cicnily determined from experience. Thus much, how- 
ever, is certain, that they do not, as has been fappofed, 
pofTef^ the virtues of the fubje^s entire, eACcpiing only 
the acids and Tweets. 

SAL ACIDUM BOKACIS. 

Sure. 

• ^iul Saif of Borax, 

Take of ^ 

Borax, an ounce and a half } 

Warm fpring water, one pound. 

Mix them in a glafs veflel, that the borax may be diflblved } then pour 
into it thiee drachms ot the corcentrated vitiiolic acid i evaporate 
the liqutT till a ptllicle appeals upon it ; af^er this let it remain at 
refl till the cryflais be formed. Let them be waihed with cold 
V, ater and kept for ufe. 

This fait has been fuppofed tobea mild anodyne, to di minilh 
febrile heat, to prevent or remove delirium ; and to allay, 
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iM Icafl: for fome time, fparmodical afFc£lion«, particularly 
thofe which arc the attendants of hyponchondriaiis ajjrJ 
hyfieiia. It may be given in doles of from two to 
twenty rains. 

SAL AMMONIACUM DEPURATUM. 

AVi'f. 

pi.To’vp (A ammoniac in fpriiig w.ucr ; rtrain the liquor through 
p.jpr‘T ; evjporjte it 10 dr)ner^ in a gUf:; vellel^ by means ot m 
mo.icrdic lire. 

Class V, Earths. 

M A G N I S 1 A ALDA. 

Lu:ci. 

IV k tt Maghejia^ 

T-iko of 

Viuiolited m'Jgnefia, 

Kaiij c^ch two pounds } 

DiftilKd svdtcf, boiling, twenty pints. 

Diii'dve the vitrioiaCfd magncia and the kali feparately in ten pints 
of watfr, a»d fi'ter each through paper 5 then mix them. Boil 
the liquor a liiilc while, and drain it while hot through lint^n, 
u;trn which the magnefia will remain ; then wafli away, by repeated 
alluihons of didilled water, the vitriolatcd kali. 

VIAGNESIA ALBA* 

Etiin, 

JVkiU Magfifjia, 

Tdite of 

Vifriolated m.^gnefia, 

F*urificd lixive, equal weights. 

Piffol v,e them feparatcly In double their quantity of warm water, and 
let ihe liquois DC ffiaincd or otherwile freed from the fecesf then 
mix them, and inrtantly add eight times their quantity of warm 
Water. 1-et the Ifquur boil a little, ftirring it very well at the fame 
fin.ej then let it reft till the heat be tomewhar dimini/hed ; aficr 
which Br.iin it through a cloth : the hnagnefia will remain upon the 
eJoth, and is to be walked with pure water till it be altogether vo d 
of faiinc tafte. 

A Iarg<* of magnefia, if the ftomach contain no 
ftcid to d.sTolve it, neither purges nor produces any fen- 
fible effefl. A moderate one, if an acid be lodged there, 
or if acid liquors be taken after it, procures fevcral 
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ftools ; whereas the common abforbents, !n the fame c.i- 
c^mUances, ioilcad of loolening, bind the belly. 

MAGNESIA USTA. 

LorJ. 

Cahintii MagJief.a, 

Take of 

White macnefia, four ounces. 

Expofe it to a ftrong hrat lor t\^o hours j and, when cold, Ct It by* 
Keep it in a vellel cloltly {tope. 

magnesia USTA. 

Ed.n. 

Cakimd Magm'fia 

Let nn?gnefia, put into a crucible, be conflnueJ Jn a red h.*at for two 
hours \ then put it up in clofe glafs veilcls. 

The magnelia utla is ufed for the fame gctieral pur- 
pofes as the magnefia combined with fxed air. Jn 
certain afFedions of the llomach, accompanied with much 
Hatu'.ence, the calcined magnelia is found prefeiable. 

Class Vr. Mitalt. 

HYDRARCYRUS PD R I FI CATX) *. 

Lortd, 

Punjicd ^'ick^lvtr» 

Take of 
Qoickfilver, 

iron hllngs, each four pounds* 

Kub them together, and dillil from an Iron vefTcI. 

HYDRARCVRUS ACETATUS. 

J,ond. Edin. 

Ayitattd £^ickjdver. 

Take of 

•^rckfilvcr ; 

Ih uie nitr-'us arid, of • ach half a pound j 
A related vegetable aikali, three ouirces ^ 

Warm water, two pounds and an half. 

the (fuickltlver with a g(.nrk heat In the d'lute nitrous add fir 
t«\enry fiur hours, or till it be dilTilved. Pour the nitrated (]n>ck* 
fiiv'T, thus p e^<ared, into the folucimi of the ace'afed vegetable 
alk;ili in the warm water (at abc4c qo degrees), fi iha’ 'he acetated 
4nick/ilver may be formed, which is to be waihed with cold water, 
and iltc’rwards difToiv&l in a futhcient quan ity of warm water, 
filler this Oluticn, and fee it afide that ciyilals may tc Lrmci. 

I 
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HTfiRAKCrRUS CALCIMATVS. 

Lond, 

Cakincd Sluickfilver* 

Take of 

Pufi/ied qutckfilver> one pound. 

Sxpofe the quickiilver, in a flat-bottomed glafs cucuibit, to an 
heat of about 600 degrees^ in a faiid-bath, till it becomes a red 
powder. 

It may be advantageoufly gitren in conjunftlon with 
opiate.s : a bolus or pill, containing from half a grain to 
two grains of this calx, and a quarter^ half a grain^ or 
more, of opium, with the addition of fome warm aromatic 
ingredient, may be taken every night. 

HYDlLARGYRtJS P R.® CIPITATUS CINEREUS, ^VuIgO 
PVLVIS MERCURII CINEREUS. 

Edinb. 

Afii^nhurtd Precipitate of S^uick/dver, commonly called j^Jh-cdoured 
PovfiUr of Mercury m 

Take of 
Quickfilver, 

Dilute nitrous acid, equal weights. 

Mix them To as to dilTolve the quickfilver : dilute the fjlut'on with 
pure water, and add water of an; monia as much as is fuflicient to 
feparate the mtreury perfectly from the acid \ then wafli the powder 
with pure water, and dry it. 

It may be given in a bolus, in the quantity of from 
one to fix or (even grains; the dofe being gradually in* 
crea&d according to its efFefts. 

HYDRARCYRUS CUM CRETA. 

L'^fid* 

ShieiJUver and Chalk* 

Take of 

Purifi'd quickfilver, three ounces; 

Powdered chalk, five ounces. 

Rub them together until the globules difappear. 

There can bc_ little doubt that the ibforbent earth, by 
deftroying acid in the alimentary canal, will diminilh the 
aSivity of the mercury. 
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HYDRARGYRUS MURIATUS. 

Lwd, 

Muriafed S^lcijilver, 

Take of 

• Purified quickfilver, two pourids ; 

Vitriolic acid, thirty ounces ; 

Dried Tea- fait, four pounds. 

Mix the quickrJver with thi acid, in a giafs ve/Tel, and b:)il io a 
fand-heat until the matter be dried. Mix it^ when cold, with the 
fea-faic in a giafs velfel ; then fublime in a glafs cucurbiti with a 
heat gradually raifed. Lalily, let thefublimed matter be ieparated 
from the fcoriae. 

HYDRARGYRUS MURIATUS CORROSIVUS, *VuigO MER- 
CURlUS SUBLIMATUS CORROSIVUS. 

Edtn, 

Munaud Correjive ElgUyilvtr^ commonly called Sublimate Cerrojive 
Mercury. 

Take of 
Quickfilvcri 

Dilute nitrous acid, of each fbur ounces ; 

Dry fea-falt, 

Dried vitiiolated iron, of each five ounces ; 

Dinfolve the quickfilver in the nitrous acid, and evaporate the folution 
to a white and thoroughly dry mafs \ then add the fea-falt and 
vitriolated iron. Having ground and mixed them well together, 
put the whole into a phial, one half of which they ought to fill \ 
then fublime in fand, firft with a gentle, but afterwards with an 
increafed heat. • 

Sublimate, diiTolved in vinous fpiric, has been given 
internally in larger dofes ; from a quarter of a grain to 
half a grain. 

CALOMELAS, 

Lend^ 

CalomeL 

Take of 

MuriaCed quickfilver, one pound; 

Purified quickfilver, nine ounces. 

Rub them together till the globules difappear, and then fublime the 
mafs. In the fame manner repeat (he fiiblimation four times ; 
afterwards rub the matter into a very fine powder, and wafh it by 
foui-iog on boiling difiillcd water* 



576 PHARMACY. 

HVDRARCYRUS MURIATUS M1TI5, njulgO CALO- 
MSLASj f'Ve M£RCUR1US DULCiS* 

Edin. ^ 

WlMi Murhud ^ickjil'vtt , mmonly called Cokmel^ or Sweet Mercury* 
Take of 

Muriated ^orrofive cjui ck 61 ver, reduced to a powder m a glafs mortar^ 
four ounces j 

Pure .juicUi'ver, thiee ounces and a half* 

Mix tlum well togerher, by iorg trituration jn a glafs or marble 
mi-nar, uniil rKe qui^kfilvcr a-ales »o ajjj>far. Put the powder into 
an cbiong phial ^ ul fuch a fi7e tiut ouiy one-th>rd of ic may be 
filled ; and fet the glals in land, that the mafs may fublime* After 
the fubiinriaiion brt:^k ti e glafs, and the red powder wh'ch is found 
in iis bottom, with the whitiih one that iiick> ab ut the neck, 
being thiown away, It*: the r?ma»ning mafs be lubiimtd again tiuce 
or f. ur times, and leduced to a very hnc powder. 

Calomel, or mercurius dulcis, may be confide red as one 
of the moft ufeful of the mercurial preparations, clpecially 
in the cafes of children. 

KYDRARGYRUS MURIATUS MJTIS. 

Lithd 

Mild Mufwted ^^kkfiJfvcr, 

Take of 

Purified quick fifver, 

Dilute nitrous acid, of each half a pound. 

in a glafs \enVl, and let it afide until the quickfilver be diffcilvcd 
Let them boi', that the fait ixny be dillol'cd. Pom out the boiling 
liquor 'into a glafs veffe), containing a coding hot folution of f ur 
ounces of Ica-lalt in eiglr pints of water. 

After j white p^vNdcr has fubhded to the bottom of the veficl, let fi r 
liquor fwimixjirig at (he top be poured ofi, and the remaining poMdi-: 
be viaflied ti!) it becomes infipid, with frequent afi'ufions of hot . 
then “dried on blotting paper, with a gentle htac, 

HYDRARCYRUS MURIaTUS P R E C I P I T A T U 
Edin. 

Ertcipitatei Muthud ^ickjilver. 

Take of 

Dilute nitrous acid, eight ounces ; 

Quickiilver, eij,ht ounces or a lit'le more. 

Poui them into a chemical phial, loofely covered, and let tlnr. f.nu 
for an hour, avoidirg the vapours. Afterwjirdt place die phnl in a 
land bath for four hours, gndually increafirg Che hrai nil (t<e 
mixture b nls fur about a qU4ncr of an hour, frequently the 

Tcfiel occafionally. If ihc quukfiitcr be all difio'ved, it U 
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necelTary to td3 more, that tbe folution may be a perfedtly fiturated 
one* Thif folution mult be poured boilini; Hot into another veiTcU 
containing a boiling hot fulutlon of four ouncea and anhaifoffea 
fait in eight pounds of water, Tbe mixture mult be performed 
quickly, and with a brifk agitation of the veflel in which it is made. 
\Vhen the precipitate has fublided, pour oft' the liquor, and walh the 
precipitate well by frequent additions of boiling water and fubfequefifi 
decantations, until no faline tafte is perceptible* 

HYDRARGYRUS NlTRATUS RUBEH. 

Ked ttitraUd Sluickjilvtr. 

Take of 

I'uriHed quiclcfiWer, 

Nitrous acid, of each one pound ; 

Muilatic acid, one drachm 

JVlla in a gbfs veiTcI, and diftulve the quicklilver in a fand^bith ; then 
ralfe the lire until the matter be formed into red cryftats. 

HYDRARGYRUS NlTRATUS RUBER, 'VulgO MERCU* 
RIUS PR i£C|PlTATUS RVBRR. 

Edinb* 

Red Nitrated commonly called Red Pnriyuated ilfr* . 

Take of 
C^ickfJvYT, 

Diluted nitrous acid, of each one pound. ^ 

Let the quickfilvcr be ciflblrcd in the acid, ard then let the filut'oA 
be evaporated to a white dry mafs. This being beat into a noAdcr, 
nnift be put into a glafs cucurbit, and fubjefted to a fire g iduatly 
iritrc.iled, conilantly ftlrring the mafs with a gbfs rod, iha*^ it may 
be equally heated, till a fmail quantity of it tal^en out in a g!j'? fpoon 
and allowed to cool, afJuir.cs the form of fhining red Iquamrc when 
* the velTcl is to-be removed from the lire. 

Some have ventured to give this medicine internally, 
in venerea), fcrophulous, and other obilinate chror:e 
liilordcfs, in doles of two or three grains, or mure. 

C.ALX HYDRARCYRI ALBA. 

Land* 

f White Ca^A’ of 

P'Rke of 

Muriarfd qui*^klllver, 
ii-l jmmoniac, 

Water of kati, tach half a pojnli. 

Voi.,111, Cc 



57» PHARMACV. 

I>}flb2ve firflf the Al ammoiilaei afterwardt the munaited qvickfiiveTf in 
diftilled and add the^ waaer IcaK, WiAi tl* pffcipiuted 
powder until it hecomea infipid. 

Thi* preparattM ii «fed ckieflj! in otatnean* 

BrnKARcriivs com ivbwa%». 

Lnd» 

Sfuiti/Siver wtk Sulphur^ 

Take of 

Farilied quickfilteTf 

Flowcis of fuiphorp eaeh one pound. 

Ilnb them together uhtti the globules dUappear, 

flYOIlARCYRUS fVLFHVRATUS 

OPS MIWBRALIS. 

Editthn 

3Ut}t SulfhtyaUi ^ickjil^tr, commonly called Etbipf^U MmersL 
Take of 
Qtn€kfiirer» 

Flowers of fulphUTi esclt eqnsV^ights. 

Crind them together in a glafs or ftone mortar, with a glafs refill. 

till the mcKurial gbbelci.totiUy difappear. 

An Fthiopt is made alfo with a double quantity of mercury. 

HYDRARCYRVS $VLPHVRATV$ RUBER. 

Land* 

Mtd SyiphuFotid Sukkfilver, 

Take of ^ 

Q^ickfilrcr purifiqd, forty ounces; 

Sulpbur, eight ounces. 

hdia the qoickfiiver with the incited fulphur ; and if the sniature takes 
^ty cxtinguilh it by covering the vefTclj afterwards reduce the 
mafs.to powdery And fublimc it. 

Cinpnbar h fometimes ufed in fumigations a^^ainft 
venereal ulcers in the nofcy mouth, and throat. Half a 
drachm of tt burnCy and the fume lakeo in with thr 
kreathy has occafioned a vio!ei>t falivation. 

UrORARGYRUS V|TR16 lATUS« 

Lmid. 

yitrialnftd ^kkJShtr* 

Take of 

Purified quickfilver, one poniid ; 

VitriotW acidy fifteen onnee s. 
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Mix in X gUfs venel» and heat them hy degreeff until they unite iatu 
a white mats, which is to be perfcdly dried with a ftrong fire. This 
matter, on the afTufion of a large quantity of hot diftilled water^ im-* 
mediately becomei yellow^ and falls to powder. Rub the powder 
carefully with this water in a gtafs mortar. After the powder baa 
fubfidedi pour off the water ) and adding more diftilled water feveral 
times, wafls the matter till it becomes lafipld. 

HYDRARCmUS VITRIOLATUS F LA VUS, TUR- 

PETMUXI MINERAL £• 

Edtnb^ 

Telhw b'itrUUtfd Duiciftl'ver^ cummonly called 7urh\th Miner ju 
Take of 

Quickfilvcr, four ounces ; 

Vitriolic acid, eight ounces. 

Cautioufiy mix them together, and diflil In a retort, placed In '« 
fand-furnace, to drynefs ; ilie white calx, which is left at tbt 
bottom, being ground to powder, muft be thrown into warm water* 
It immediately atiumes a yellow colour, but muft afterwards be 
* purified by repeated ablutions. ^ 

This medieme was lately recommended as the moft 
e#'e£lual prefervativc againft the hydrophobia. The 
wafhings of turbich mineral are ufed by fome, exteroally, 
for the cure of the itch and other cutaneous foulneiTes* 

SOLVTIO MBRCURlALiS SIMPLEX. 

Jo. J,t£. r:tnck. 

Simp/e Kitriurial ^Imuou. 

Take of 

Pureft quickfilver, one drachm ^ 

G>um two drachms. 

Rub themln a /tone oiorM*', adding by little ar.d itctle dtfiilled watq^ 
of fumitory, till the mercury thoroughly disappear In the mucilage. 
Having beat and mixed them thoioughiy, aii by degrees, and at the 
fame time rubbing ihc whole together, 

.Syrup of kermes, half an ounce \ 

Didiited water of fumitory, eight ounces. 

GENERAL TABLE OF MERCURY. 

Mercury, purified by diiViilation, is always employed 
'in medicine in a Ihie of onydation, and this is eiihtr 
efTedted by 

Triiure, as in the 

Pil. Hydrargyti. L. et E. 

Hydragyrus cum crcca. L« 

C c f 
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Ctnphit. hydrargyr. rivccdul. £. 

*■ ■■ '■ Lithargyi*. cum hydrargyr. L» 

— — Ammomaci cum bydiargyr. L. 

Ungc« bydiargyr. five cxrul. £. 

fort, et mitius. L. 

2. Calcinatipn, (the adlion of heat and airij as in the 

Ilydrargyrus calcinaius. L. 

3. Acids, as by the 

f. SuLPHVBic Acid, in the 
Hydrargyr* vittiolat. flavus, or turpetii mineral. £. 

— ■ viirjoUtu?'. L. 

•z. Nitric Acid, in the 
Ungt. hydrargyr. n'ltrat. L. et £. 

■■■ nitrat. ruber. L. et £• 

3. MwRiATic Acid, in the 

Ifydrargyrus murUtus rorrofivus. £• 

Idydrargyrua muriatus. L. 

Idydrargyrus muriatus mitis. £. 

Calomcijs. L. 

ilydrargyrus muriatus frectpitat. £• 
flydrargyrus muriatus mitis. L* 

4. Acetous Acid, in the 
Hydrargyrus acetatus. L. et £* 
fi!ulc Keyferi. 

5. pRosPHoRTc Acid, in the 
Hydrargyrus phofphoratus. 

3. Mercury is deovydated in part, 

1. In the Calcined State by its Union with Sulphur, as In the 

Hydrargyrus fulphuratus niger. E.. 

- ■■■ cum fulphure. L« 

liydrargyrus fulphuratus ruber. L. 

Filulae bydrargyri miiriat mitis, live calomelaoos compofitae. £. 

2. In the Saline State, by its Precipitation by Alkalies, as 

in the 

Hydrargyr. precipitt cinereus. £• 

Calx hydrargyrt alba* t* 

Ungt* calcit hydrargyr. albc. hi 
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Preparations of Antimony, 
antimonium calcinatum. 

Cahined ^tittmtny^ 

Ttke of 

Antimony, powdered, eight ounces; 

Nitre, powdaed, ttvo pounds* ; 

Mix them, and caJt the mixture by degrees into a i«d hot cruchle. 
Bum the white matier about halt an hour ; and, when cold, |.owdtr 
it; after which walh it with diflillcU water. 

A»NTlMONlU\r tJ5TUM CUM N l;T R O, ^^uigo C A I: X 
ANTlMOKII NITRATA. 

Pdmb, 

i^iCtaud Cain of Anttmcny^ 

Take of 

Antimony, calcined for making the glafs cf antimonyi 
• Nitre, equal weights* 

Having mixed, and put them into a crucible, let them be heated, fo 
that the matter ihall bo of a red colour for an hour ; then let it Uai 
taken out of the crucible, and, after powdering it, let it be repeatedly 
walked with warm water till it becomes inApid. 

It is in all cafes uncertain in operation : fometiincs 
proving pcrfedly inert, and at other times very violent in 
its eiFe^s. 


CROCUS ANTIMONII. S 

Lt,f}d, 

C .f Antfjncfiy\ 

Take of 

Antimony, powdered ; 

Kitie, powdered, of each one pound; 

Sea-falt, one ounce. 

Mix, and put them-by degrees into a red hot crucible, aud melt the n 
with an augmented heat. Pour out the melted matter ; and, when 
cold, feparate itfr m the fcQria.\ 

CROCUS ANTIMONIt, WjfO CROC US M ET A L LOR U M . 

Crocus of AttUmonj^ commonly called Crocus of Mttah» 

Take of 
Antimony, 

Nitre, equal weights. 

Cc3 
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After they arc feparattly powJercd and well mixed. let rt>cm be injected 
by decrees into a red-hot crucible ^ when the dctojiation is oycif 
feparate the reddilh metallic matter from the whhifb cruft j powder 
it and edulcorate it by repeated waAinga with hot watcr^ till the 
water come off infipid. # 

Their principal ufe is in maniacal cafes^ or as the 
bafis of fome other preparations. 

AKTXMONIUM MURlATyM. 

Lond> 

Munattd Antmoftj, 

jiirriMONiVM iAjriatom, <vu!go butyrum an- 

TIMOHI I. 

Edinh. 

Hfutiaied Antimony y commonly called h utter Antimony, 

‘ Take of 

Crocus of antimony, powdered. 

Vitriolic acid; each o.ie pound ; 

T)ry fra-falt, two pounds. 

JPoor the vitriolic add int? a retort, addhg by degrees the fca-falt and 
crociif of aneimeny, prcvioufty mixed ; then dlftil in a fand.batb. 
l46t the diftiiled matter be expofed to the air ft^verai days, and thoa 
let the fluid patt be poured off' from the dregs. 

It is fufficientiy ilrong for the purpofes of confaming 
fungous fleOi and the callous lips of ulcers, 

PULVIS ANTIMONl ALIS. 

Lend, 

Antmenial Powder, 

Take of 

Antimrny, coarfely powdered, 

Hartihorn fhavingS, each two poands. 

ANTIMONIOM CALCAREO F R08PH0R AT V M| /o/# 
FVLV16 ANTIMONI ALI5. 

Edinb, 

CakarwPbofpborated Antimony^ or Anttm^idJi Pevfdtr, • 

Take of 

Antimony, in coarfe powder, two pounds j 
Saw-duft of bones, ivory, or hartfhorn, two pounds. 

Mix, and put them into a wide red*hot iron pot, flirrlng conftantly tiii 
the a»{s acquires a grey colour. Powder the matter when eol^t 
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and put it into a coated crucible, f.ute to it another ciucibte 
inverted* which has a fmall ho e in *t$ bottom ; augment the hre by 
degrees to a red heat* and keep it to for two hours. Laftiy* reduce 
the matter, when cold, to a very ftrie powder. 

This powder is given as an alterative and fudorific la 
Jofes of about five, fix, or feven grains ; in which quan* 
city it frequently produces nsurea, and fometiines vomiting; 
and purgini;. its pi'uiCipal ufeis in removing obArudtions 
or fupprelhons of the iiifen^ble peripiration which (o often 
produce fevers. 

SULPHUR ANTlMONlt R .flt C 1 P I T AT V M . 

Loru^. 

Precipitated Sulphur of Antlmonj.^ 

Take of 

Antimony, powdered* two pounds ; 

Water of pure kali, four pints ) 

Piftilled water, three pints. 

Silx, and boil them with a flow £re for three hours, confta&fly ftlrrlng, 
an^ adding' dlflilled water as ic ihall be wanted; flraio the hoc ley 
through a double linen cloth, and into the liquor, while yet hot, 
drop by degrees as much diluted vitriolic acid as is fuflUient to pre- 
cipitate the fulphur, Wafli off the vitriolated kali with warm 
water. 

rULPHUR ANT 1 MON 1 1 P R .SC I P 1 T ATU M, VuIgO SUL* 
PHUR AURATUM ANTiMONll* 

Ednh. 

Precipitated Sulphur cf Anumeny, commonly called Golden Sulphur of 
Antimony* 

Take of 

CauRic ley, four pounds ; 

Water, three pounds ; 

Antimony powdered two pounds. 

^oil them in a covered iron pot for three hours, adding m')re water if 
neceflary, frequently ttirring the mixture with an iron fpatula ; 
ftrain the liquor while warm through a double cloth, and add as 
much diluted vitriolic acid as is neceffary to precipitate the fulphur,. 
which muft be well waffied with plenty of water. 

They prove emetic when taken oA an empty Aomach, 
in a dofe of four, fivCi or Ax grains ; but at prefenc they 
are fcarcely preferibed with this intention ; being chiefly 
vffid as alterative deobfiruenis, particularly in cutaoeotsa 

Cc 4 
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AMTIMONIUM TARTARtSATUM* 

Land 

1‘artarijed Antimony, 

Take of 

Crocus of antimony, powdered, one pound and «n ha!f y 
CryiiaJe of tartar, rwo pounds j 
Dinilled wafer, two gaiions. 

Botl in a glafs veHcl about. <i quarter of an hourj filter thiougb papeo 
and let afidt the Araincd iV^uot to cijilalli/e. 

ANT|*MO?nUM TARTARISATUM TARTARUS 

tM FT 1C US. ^ 

4 . £d:a. 

TiirtJriJeJ Atiiimonyy commonly cslled Emttii Tartar ^ 

Take of 

Aluriated antimony what quantity -7011 p'eafr; p)UT it into warm 
water, in which a proper quantity 01 ptirt'i' i iixivc has hcoi 
prcv oally diflolved, that tin* aniijriunlal poWfUr may be piccipi* 
tiled, wh ch after brtirg wc*l wafhed is to be «rkd. 

Then to five pounds of wat^r add of this powder nine drachms, and of 
cryftals of tartar, in very fine powder, two ounce;* and a halfj 
fora little tiiltbe powdeis be difiblved. 

Let the drained fetution be fiowly evaporated in a glafa vcfiTcl to a 
pellicle, fo that cryfiala may he formed. 

The dofe of emetic tartar, when defigned to produce 
the full eflfe^t of an emetic, is from lA^o to four grains 
It may likewife be advantageoufly given in much (mailer 
doles, as a naofeatlng and fudorl&c medicine. 

ANTIMOKIUM V I T R I F I C AT V M • 

Viiri^id Antimo yp 

Take of 

Powdered antimony, four ounces 

Calcine io a broad earthen vellcl with a fire gradually raifed, fiirring 
it with an iron rod until it no longer emita fmoke. Put thia 
powder into a crucible, fo as to fill two thirds of it* A cover being 
fi led on, make a fire under it, at firil moderate, altcrwards firongcr, 
umil the matter be melted. Pour out the melted glafs. 

VITRUM ANTlMONUt 

Edinb. 

Giajs cf Antlmt,ry, 

S'rew anrifTiOny, hf.it into a coarfe powder like fand, upon a (hallew 
urig.azeci vtfi'u, and apply a gentle heat underneath, that 
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the .ntimany may be hcatei (lowly ; keeping it at the <»«* time 
conftantly ftitting to prevent it from runmng into '““P*- White 
vapours of a fulphureaus fmell wi'l anfe trom it. If they ccafe 
to exhale with the degree of heat firft applird, mcreafe the fire a 
little, to that vapouts may again atifet go on in this manner, til the 
powder, when brought to a red heat, exhales no more vapours. 
Melt this powder in a crucible with an intenfe heat, till it aflurm-s 
the appearance of melted glafsj then pour it o« on a heatrd bials 
pUtc or difli. 

It is frequently employed in the formation of emetic 
tartar. 


VITRUM ANTIMONII CERATUM. 

Edinb, 

Cerated Glajs of Antimot^, 

Take of 

Yellow wax* a dracnia ; 

Glafs of atitimimy, reduced Into powder^ an <nince. * , r 

Melt the wax in an iron velfel, and throw into u the powdered gla.s j 
keep the mixture over a gentle fire for half an hciur. continually 
llirring it j then pour it out on paper, and when cold, grind it inter 
powder. 

The dofe of this medicine is from ten grains to twenty 
or thirty : it is faid to operate mildly both upwards and' 
downwards, and fometimes to prove fudorific. 

CERUSSA ANTIMONII. 

Brun. 

Ccruffe of Antimony* 

Take of 

Rcgulus of antimony, one part j 
Nitre, three parts a. j r .u 

Deflagrate them together in the manner direded for the antimoRium 

calcinatum. 


KERMES MINERALS. 
Suec* 


Kermes Mneral. 

Take of ♦ 

Cru ’e antimony, powdered, half a pound ; 

Fixed vegetable alkali, two pounds 5 

Foiling wafer, eight pounds ^ 

Foil them together in an iron pot for a quarter of an hour, continuiuy 
fl^rring the mixture with an iron fpatula, and Alter as /pccdily as 

Cc 5 
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poiTiblit while It is hot. The filtered liquor^ fet in a cool place^ will 
foon depofit a powder, which mod be repeitedly wafiied, firft with 
cold^ and afterwards with warm, water until it be perfectly infipid. 

This medicine has been long greatly efteemedy efpe- 
dally in France. 


PANACEA AKTIMONU* 
tanatta tf Antim»ty, 

Take of 

Antimony, fix ounces ; 

Nitre, two ounces ; 

Common falt^ an ounce and a half | 

Charcoaf^an ounce. 9 , 

Reduce them into a fine powder, and put the mixture info a red hot 
crucible, by half a fpoonful at a time, continuing the fire a quarter 
of an hour after the laft injedioni then either pour the matter into 
a cone, or let it cool in the crucible ; which when cold mud be 
broken to get it out. In the bottom will be found a quantity of 
tegufus j above this a compad liver-coloured fubftance ; and on tbe 
the a more fpongy mafs ; this ltd is to be reduced into powder,* 
edulcorated with water, and dried, when It appears of a fine goldqn 
colour. 

Ten grains of the powder, mixed with an ounce of 
white fugar candy, and made into a mafs with mucilage 
of gum tragacanth, may be divided into an hundred fmalt 
pills ; of which one, two, or three, taken at a times ere 
faid to work gently by ilool and vomit. 

TABLE OF ANTIMONY. 

Antimony is chiefly employed in medicine in the fiate 
ofoxydation, and this oxyd is procured either from its 
Julphurct or its pure flate. 

J. Ai^timony in the form of the triturated Ailphuret. 

Antimonlum preparalum (L. ci E.) it ozydated by 

1. Calcination, (or the aaion of heat and air».) as in the 

Fiores antimonu fine add'ito. 

Vitrum anttmonii. £. 

Antimoiiium viirlficatum. L. 

Vitrum aatimonii ceratuuL E* 

i. Acids, as in tbe 

Annmonmm vioiolatum. KLUpni]^ 

Antuncolam catbarucum, 
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Antira^omm munatumi vulgo Butyr. Andm. £• 

Andniooiufii murUtum. L. 

PulvU alggrolhly vulgo mercurias vitae. 

Bezoardicum minerale. 

Antim. carcarifat* vulgo tartar emetic. lu 

Antim. tartarifat. E. et 

Vinum aatim tartarifat. £• et L* 

Vinum aniimonii. L. 

3. Nitre. 

Crocus antimooii mtdBimu9» 

Vulgo rcgulus antimonii medictnalts. 

Crocus anumonii. £. et L. 

Amimofiii emeticum micUis. Foerh. 

Afitifflonlum uftum turn nitro, vulgo calx antimoAii aitmta. £. 
Antimonium ciicinatum, vu'go diaphovec. L. 

Anumonium calc9re>-phorphoratuin> five pulvis aminooniaii*. £. 
Pulvis antimonialjs. L« 

Alkalies. 

« Hepar antimonii mitl/nmut 
Regblus antimonii medicina'Is. 

Hepar ad Kermes minerals. Gcofi^oi. 

Hepar ad tlnlE^uram antimonii. 

Kermes mineralis. 

Sulphur antimonii praecipitatnm. £. et L. 

11. Antimonyi in its pure ilate« uod'erthe fornu 

Reguius antimonii fimplex, 

Regulus antimonii martiaUs, 

Reguius Joviaiis, are oieyditrd hy 

V, Calcination, (or the adlion of heal and airj)' as in the 

Flores argebtii, vulgo ni« antimonii^ 

Nitre, as in the 

CeruiTa antimonii. 

^tomaicheurn poterii. 

Antihedicum poteriLi 
Caidlacum poterii. 

Phparatiens Silver, 

AUCENTUM NITRATVM, 

Lond* 

Nitrttttd Sil*9€r\ 

Thk^of 

Silver, oneome; 

Dilute MCrotti acidi four ounces. 

Cefi 
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Mv ■, i;i the nitrous acidt in 8 glafs vcflel vith a fand-h? 4 t j 
ihe.i fvioiijie with an !wat gently railed^ afiCrwairds melt the 
refiduoni io a aucihle, catefuHy avoiding too a great a heat, and 
pour it into proper muuldi. 

ARGENTUM NITRATUM, CAVSTECUM LUKARE, 

Edinh, 

Nitrated Slher^ commonly called Lunar Caufiic, 

Take of 

Puceft rilver» beat thin and cut in pieces, four ounces ; 

Dilute oitious acid, eight ounces { 

Diflilled water, four ounces. 

Dilfolye the Alver in ^ phial with a gentle heat, and evaporate the 
folu'ion to drynefs; then put the mafs into a large crucible, and 
apply the heat, at tird gently, but augment it by degrees till the 
mafs flows like oil ; then pour it into iron moulds, previoudy heated, 
and grt'afed with tallow. The lunar cauflic mull be kept in well 
flopt phials. 

This preparation is a ftrong cauflic ; and is frequently 
employed as fuch, for confuming warts and other flefhy 
excrefcences, keeping down fungous fleih in wounds or 
ttkersj and other fimilar ufes. 

PILVL/E LUNARES. 

TAf Lunar Pillt. 

Diflblve pure filver in aqua forcis, as in the foregoing procefs ; and after 
due evaporation, fet the liquor to crydallize Let the cryllals be 
again diiTolvrd in common water, and mixed with a fulution of 
equal their weight of nitre. Evaporate this mixture to drynefs, and 
continue the cxliccation with a gentle heat, keeping the matter con* 
itantly flirring till no more fumes arife. 

Boeihaave, Boyle, and others, commend it highly in 
hydropic cafes. Ic is ufed alfo in nervous affedlions. 

Preparations of Iron* 

FERRl LIMATURA PURIFICATA. 

Eiinb, 

Purified Jren Filmgs, 

Cover the filings with a piece of gauze, or with the bottoin of a fios 
lisve, and through this draw the iron filings with a magnet. 
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FER.RI SQUAM/E PURIUCATJE. 

Edmh. 

Purified Iron Scales, 

Let iron fcales (colleded at the foot of a black fmich's anvil) be purified 
. by means of a magnet. The magnet will atrra6\ only the fmaller 
and more pure fcalea, leaving the larger and more impure behind. 

FERRUM AMMONIACALE. 

Land, 

Ammomacal Iron* 

Take of 

Iron filings, one pound ; 

Sal ammoniac, two pounds. 

Mix, and fublime. What remains at the bottom of the velTei mix by 
rubbing together with the fublitned matter, and again fublime. 

FERRUM AMMON lACVM, FLORES MARTIALES, 

Edinb* 

. Ammcrtiated Iron, commonly called Martial Flowers. 

Take of 

Burnt vitriolated iron,wa(hed and well drv^d, 

Sal ammoniac, equal weights. 

Having mixed them well, fublime. 

It has been found of fervice in hyfterical and hypo* 
chondriacal cafes, and in diftempers proceeding from » ^ 
laxity and weaknefs of the folids, as the rickets. 

FIRRI RUBIGO. 

Lend. 

RuH of Iron, 

Take of ^ 

Iron filings, one pound. 

Ezpofe them to the air, often moiftening them with water, until they 
oe corroded into ruil j then powder them in an iron mortar, and 
t waih off with difiillrd water the very fine powder. 

But the remainder, which cannot by moderate rubbing be reduced 
into a powder, capable of being eafily waflied of, znuft be moistened, 
expofed to the air for a Longer time, and again powdered and walhed 
as before. Let the waihed powder be dried. 

FBRRI RVBlGO,<Vtf(fOFERRI LIMATURA FREPARATA* 

F.dinb* 

H Rufi of Irony commonly called Prepared Iron Filings, 

f Set purified iron filings in a moifi place, that they may turn to roll, 
which is to be ground into an impalpable powder. 




jgo PflrARMACY. 

The ruft of iron is pr<;ferable» 45 a medicine, to the 
calces, or croci, made by a ftrong fire. The dofe is from 
four or five grains to twenty or thirty. 

paaauM tartarisatum. 

Und, 

l^artarijed Iron, 

Take of 

Iron filings one pound ; 

Powdered cryfials of tartar, two pounda. 

Mix them with diftiiled water into a thick pafie. Expofc' it to the 
air in an open earthen vetTel for eight days ; then dry the matter 
in a fand-bath, and reduce it to a very fine powder. 

It may be given in a liquid form, or in a bolus, in 
dofes of from five grains to a fcraple, twice or thrice 
a day. 


PERltUM VITRIOLATUM. 

Land, 

Vifrialated Irsn. 

Take of ' 

Iron filings, 

Vitriolic acid, each eight ounces ; 

Z)iltil!ed water, three pints. 

Mia them 'm a gla(s vefi'el; and, when the effcrvcfcence has eeafed^ 
place the mixture for feme upon hot fand ; then pour off clw Liquor, 
draining it through paper j and, after due exhalation, feC it afidc 
Co ctyftallize. 

PERRVM VITRIOLATUM, VulgO SAL CHALYEl^. 
Ediith* 

Vitriokud Ircn^ commonly called Sait $f StfcL 

Tgke o ; 

Purified von fili^s, fix ounces ; 

Vitriolic acid, eight ounces i 
'Water, twQ pounds and a half. 

Mix theiUf and when the cfTcr^vefceace ceafes, let the mixture Aand for 
/hme time upon warm fand ; then ihalo the liquor through paper, 
and after due evapoiatloa fisc it afide to cryftallue. 

The vitrioiated iron is one of the moft efficacious pre* 
parations of this metal ; and frequently ufed in cachedlie 
and chlorotic cafes, for exciting the uterine purgations, 
firengthening the tone of the vifeeraa and deftroying^ || 
worms. Four or five grains^ and in many cafes half ^ 
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grain, are fufficlent for the intention in which chalybeate 
medicines are given. 

FERRUM VITRIOLATUM EXSICCATUM, VITRI- 
OLATUM CALCINATUM. 

Edmb» 

Dritd VUmlattd Iron, commooly called Calcined VitmU 
Take of 

Vitnolatcd iron, as much as you pleale. 

Let it be calcined in an unglazed earthen veiTel, with a moderate heat, 
till it becomes white and perfeAly dry. 

FERRUM VITRIOLATUM USTUM, Wijg-O COLCOTHAR 
VITRIOLI. 

Edinb. 

Burnt Vltriolattd Iron, commonly called Cokethar of Vitriol, 
let dried vitriolated iron be urged with a violent fire till it becomes 
of a very red colour. 

The colcothar is very rarely employed. 

iETHlOPS MARTIALIS. 

Cen, 

Martial Ethiopt, 

Take of 

Ruft of iron, as much as you pleafe ; 

Olive oil, a fuflicient quantity to make it into a pa/lc* 

Let this be diftiikd in a retort by a ftrong fire to drynefs. Keep the 
refiduum reduced to a fine powder in a clofe veflcl. 

It is not in general fuppofed to have any advantage 
over the other more common chalybeates. 

Preparations of head* 

/ MIVIUM. 

' Bed Lead* 

Let any quantity of lead bt melted in an unglafedearthern velFcl, and 
kept ftirtiog with an iron fpatult till it falls into a powder, at firA 
blackhh, afterwards yellow, and at length of a deep red colour, in 
which laft (late it is called mimam ^ taking care not to raife the kre 
io high as to run the calx into a vitreous mafs. 

l^efe calces aie employed in external applications for 
tbailng inSanmtiossi dcaafing end healing ulcers, and 
Uel^e. 5 
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CER.USSA. 

Ccrujfe^ or Whitt Lead. 

Put fomc vinegar into the bottom of an earthen vcfl'el, and fufj-fn*! 
over the vinegar very thin plates of lead, in fuch a manner 
the vapour whi^h arlfes frono the acid may circulate about the* 
plates. Set the containing velTel in the heat of hoife dung for thiee 
weeks ; if at the end of this time the plates be not pioperly caicmcc*, 
ferape off the while powder, and expofe them again to the fleam of 
vinegar, till all the lead be thus corroded into powder. 

] t proves externally, when fprinkled on running fores, 
or ulcers, moderately cooling, drying, and ailringent. 

CERUSSA ACETATA. 

Lond^ 

Acttated Ctruffe* 

Take of 

Cerulfe, one pound ; 

Diililled vinegar, one gallon* 

Boil the cerufTe with the vinegar until the vinegar is faturated ; 
then filter through paper j and, after proper evaporation, fet it aiidcr 
to cryftallize. 

CBRU5SA ACETATA, *vulga SACCHARUM SATURKl. 
Edtnb. 

jdeetated Cerujfe^ commonly called Sugar of Lead. 

Put any quantity of cerufTe into a cucurbit, and pour upon it ten timea 
its quantity of diftilled vinegar. Let the mixture fland upon warm 
fand till the vinegar becomes fw'fec ; when it is to le poured oH, 

. and frefh vinegar added as often as it comes off fweet. Then let all 
the vinegar be cv'porated in a glafs vefi'el to the confidence of 
pretty ihrn honey, and fet it a fide in a cold place, that cryflah may 
be formed, which are to be afterward's dried in the fhadc The 
remaining liquor is again to be evaporated that new cry fiats nr«;;y be 
formed ; the evaporation of the refiduOus liquor is to be lepc ted 
till no more cryfials concrete. 

The fugar of lead is much more elHcacious; than the 
foregoing preparations, in anfwering the feveral intentions 
to which they are applied. Some have ventured upon it 
internally, in dofes of a few grains, as a Ayptic, in 
htemorrbages, profufe colliquative fwcaw, femina) fluxes, 
the fluor albus, &:c. nor has it failed ificvr expedlations^ 
It very powerfully reftrains the difcharge ; but almofl nsl 
ecrtaiivly as it docs this, it occafions fy mptotns of another 

*3 



PHARMACY. ‘ S9i 

kind, often more dangerous than thofc removed by itj 
and fometimes fatal. 

Af^A LITHAROVRI ACETATI. 

* Lond. 

iVater of jicctatcd Lithatrc. 

TiiltP of 

Litharge, two pounds ^nd four ounces j 
Diitillcd vinegar^ one gallon. 

MIt» and boil to fix pints, conftantiy ftirring ; then fet It a/ide. 
After ihc iltcs have Jubfi'itd, Itruin. 

This preparation may be confidercd as nearly the famtf 
viitli the extract and vegcto-mineral water of Mr. Goa* 

/W/i4raL'm 9 / T<Hi 

l*UtVI8 STANNI« 

Lmd* 

Tin 

Tukdof 

rin> four cuncfs* 

I^teU it| and ukt off th« film formed on iti furf^cc ; then pour it into 
a cle&r itoii velTe), und ekher by Q|iut)Qn or rubbing reduce it to a 
powdery ftate } pate the finer p.;ns through a hair fieve* 

It u oftCQ employed as a remedy againft worms, par- 
ticularly the Rat kinds, which too often elude the force of 
other medicines, The general dofe is from a fcruple to* 
a drachm, 

STANt^l AMALQAMA. 

Van, 

f /imalgama of Tin* 

TSke of 

Shavings of pure tin, two ounces j 
Pure quickfiiver, three drachms. 

Let thrm be rubbed to a powder in a done mortar. 

Some have imagined that tin thus a£fed on by mercury, 
is in a more i£live condition than when exhibited in the 
Rate of powdejE^and accordingly it has been given in 
worm cafes. 
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P reparations of Zinc» 

2 I N' C U M C A L C X N A T U M . 
l^cnd. 

Zinc* 

Take of 

Zinc, broken into fnijM pkxfs, eight ounces. 

Caft the pieces r-l zinc, ai Icver^l times, into an ignitcJ large and dees 
ernrib'e, placed Itanini:, or half-upright, putii-'g on it anoihc* 
crucible in fuch a maniier that the air may have fice accefs to tliL 
burning zinc. 

Take out the calx as foon as it appears, and fcp^iate its white and 
lighter part by a^ine fi^vc. 

ZiNCUM U9TUM, FLORES ZINCl. 

Kdiuh* 

Burnt ZinCf commonly called Fliwers of Zinc* 

Let a large crucible be placed in a furnace, in an inclined Htuation, 
only half upright; wjhen the bottom of the vcird is moderately red, 
put a fmall piece of zinc, about the weight of a drachm, into it: 
the rinc foon flames, and is at the. fame time converted into a 
fpengy calx, which is to be r^ked from tltefurface of the metal with 
an iron fpatuia, tliat the combuftion may proceed the more fpeedily ; 
tpheii the t\fc ceafes to flame, take the calx out of the crucible 
Having put in another piece of ainc» the operation may be repca cU 
as often as you plcife. Laftly, tl» caU is to be prepared^ like 
antimony. 

The flowers of zinc have been much celebrated of l^te 
ycara in the core of epilepfy, and feveral fpafmodic 
afFe&ions. They ought to be given at firft in very fmall 
dafes^ as a grain or two twice a day : and the dofe gra- 
dually increafed to leven or eight grains. 

7.XNCUM VXTRIOLATUM, VulgO yiTRlOLUM ALBWjM^ 
Edinb. 

Vitmlattd Zinc, comr^only called fPhiso Vitncl* 

Take of 

Zinc, cut into fmall pieces, three ounces ; 

Vitriolic acid, five ounces ; 

Water, twenty ounces. 

Having mixed the acid and water, add the sine, and when Ac ebul- 
lition is fimfhed drain the liquor; then after pv.’^er evaporation frt 
it apart in a cold place, that it may fboot into cryRals. 

This fait is an elegant white vitriol. 
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ZINCUM VlTinOLATUM. 

Land^ 

yitriolated Zinc* 

I dicr Of 

White vitriol, one pound ; 

'Vitriol) c acid, one drachm ; 

Boiling diftillcd watei, three pints. 

Mix, and hltcr through paper. After a proper evaporation, fet it afidc 
)n a cold place to crydalJize. 

Preparations of Copper^ 

CUPRUM AMMONIACUM. 

Rdihb* 

Jimmmacal Cooper, 

Tnkc of 

V'iirioUted copper, two parts ; 

Prepared ammonia, three parts. 

Bub them together in a glafs mortar, until they unite, after the c6er- 
vefcence ceafes, into a uniform violet- coloured mafs, which muft be 
Bril dried on blotting paper, and afterwards by a genOe hear. The 
produd ffluft be kept in a glafs phial well clofed with a glafs Hopper. 

This preparation has been thought ferviceable in cpi- 
lepfies. It is employed by beginning with dofes of half 
a grain, twice a day ; and increafing them gradually to 
as much as the Aomach will bear, 

AQUA JERUCINIS AMMONIATJEs nJulgO AQUA 8AP- 
PHARINA. 

Edinb. 

Water of Am moftiated yerdigr'is^ commonly called Sapphire JVaUr^ 
Take of 

hime water, frcfli made, eight ounces j 
ammoniac, two fcruples } 
yein;>)gns powdered, four grams. 

Mix^cm, and after twenty -four hours filter the l^uor. 

This water is ufed externally for cleaning foul ulcers, 
and difpofing them to heal. 

aqua CVPRl VITRIOLATA COMPOSITA, wlgO AQUA 
8TYPTICA. 

Edinh, 

Cmpound Water ^fj^itriolatid Copper, commonljr called Styptic Water, 
Take of 

Vitriolaetd copper. 



596 PHARMACY. I 

.AlmU) of carh three nances $ 

^Ar aier, two pounds j 

Vitriolic cid, one ounce and an half. 

Boil the tslts in the water that they may be difTcIvcd, and to tj,t 

Ahrrd licjiior add the viiriolic aiul. 

This Uyptic water is Somewhat fimilar to the olJ 
ti^ua alaminofa Bateana of the former pharmacopoeias. 

Decciiiofis and Infujtons, 

After thefeve-aiclalTes of medica-1 fubibnees deferibed^ 
become next to vegetables, the forms of which, or 
letft the form? in which the vegetable fubftance pre- 
coT.inates are more varied than w'hat we have hitherto 
touidered, 

Moft vegetable fubflanccs impart their virtues to wa- 
ter, and this they do more readily in a dried than in a 
fitih AatCi which is aiTiAed femetimes by the applicatiorf 
of heat i too much heat, however, is improper in' the 
more aromatic vegetables, as their volatile parts are diN 
£pated by it, but it may be applied to thofe of a more 
fixed riature, and is fometimes neceiTary to extract ad 
the virtues of particular fubttances ; yet this circumflance 
is by no means fo general, and cold infuiions are found 
for the moA part more fully impregnated with the medi« 
dnal qualities than the hot ones. 

DECOCTUM 

Edinb, 

Bacofim of MarJhmalKvut 

T*.ke9f 

Dri-rd inarAiniallaw roots, four ounces; 

^'ins of the tun, ftoned, two ounces ; 

AV4Cer, feveo- pounds* 

B'ul to five pounds ; place apart the drained liquor till the feces h- ' 

fublided, th:n pour out the clear liquoi. 

This forms a ufeful demulcent in nephritic cafes, and 
wherever acrimony takes place in the difeharge by tho 
kidneys. 

DECOCTUM CORNU CERVl. 

Lond. 

VecoSlion of Hart/born^ 

Take of 

Burnt and prepared hartfhorn^ two ounces ; 
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Cum artkbic, (ix drams ^ 

Di (tilled water, three pints, 
oil, coiiHantly itirriiig, to two pint!, and flrain. 

This forms the drink in acute difeafes attended with 
iarrhxa^ and where much acrimony prevails in the primse 

ix. 

FOTIO CRETACEA. 

Lotid. 

Chalk yuiij>4 

"akc of 

Prep ared chalk, one ounce ; 

Pureft refined fugar, half an ounce ; 

Mucilage of gum arable, two ounces ; 

Ub them together ; and add by degrees j 
Wa'cr, two poundvand a half j 
Spirituous cinnamon water, two ounces, 
vlix tlirm. 

This is the bell form of exhibiting chalk ; it is ufe- 
ul vvherever an acrimony prevails in the prima: vije, con* 
ledcd with ah acid caufe. 

DECOCTUM CORTICIS PERUVlANl. 

Lend, 

♦ DeccSiion of Peruvian Bdkk. 

Take of 

Peruvian bark, powdered, one ounce ; 

Diftilled water, one pint and three ounces. 

Boil, for ten minutes, in a covered veil'd, and drain the liquor wl'.ilfi 
hot. 

In this form all the ilrcngthening virtues of the bark 
are contained , and it may be given in dofes of two or three 
ounces. 

DECOCTUlifl PRO ENEMATE. 
f/ Load, 

‘ Deeoflion for a Chflcr* 

Take of ^ ^ 

The dried leaves of mallow, one ounce ; 

Dried chamomile-flowers, half an ounce 3 
Water, one pint, 
and ftrain. 

The virtues of/his form chiefly depend on the quantity 
f)f the fluid iirtfoduccd more than any thing in the coin- 
pofition, / 
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PBCOCTUM PRO FOMBNTO. 

Ldnd, 

Dt<oSton for Fmtntationt 

Take of 

Tbe diied leaves of fouthern-wood. 

The drle^ tops of fej-wormwood. 

Dried chamomile- flowers^ each one ounce i 
Dried bay leaves, half an ounce ; 

Dii«ilied viatcr, tix pinCa. 

Boil chfcn a dale, and ftrain* 

This form defends much for its virtues on the warm 

D2COCTUM COMMUNE* 

Edifth. 

Common DeccEiiott. 

Take of 

Camomile- flowers, one ounce; 

Carvy* feeds, half ah ounce ; 

Water, five poonds. 

Boil a quarter of an hour, and ilrsim 

IKBCOCTUM HELEBOKI^ 

Lond* 

DfccBion of Holkbotet 

Take of 

The root df white hellebore, powdered, one ounce; 

Diflilled water, two pints ; 

Rcftilicd fpiric of Wme, two ounces. 

Boil ihe water with the root to one pint ; and, tlic liquor bring void aiK^ 
flrained, add to it the fpirit. 

This is iometimes ul'ed in cutaneous difeafes, panic a 
larly the tiuea. 

OfiCOCTUM nORDEX, % 

LooJ^ \ 

DecoQkn of tS^rley^ 

Take of 

PcarU barley, two ounces ; 

Dillilled water, four pints. 

The barley being firfl waflidd with cold water from tbe adhering ini ^ 
purities, pour upon it about half a pint of water, and boil the bailey 
a little time. This water being thrown away^ add tht difliiled wa- 
ter, boUiog, to the barley ; boll it to two pints, drain. 

This is a ureful form for the purpofes of dilution in 
Kute difeafes. 
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*&COCTUM HORDEl COM^OSITVM. 

Cmpoun^ Barlty, 

Take of 

The decofUon of barlejTi two pints f 
Raifins, ftoned, 

Figs, Diced, each two ounces ; 

Liquorice-root, Diced and bruifed> half an ounce ; 

Dtrtilled water, one pint. 

Boil CO two pints, and Drain. 

DfiCOCTVM HORDEl. 

Edinh^ 

Barley 

TaJteof 

I earUbarley, two ounces ; 

Water, five pints. 

FirD waih the barley from the mealy matter that adheres to it with fomc 
cold water; then boil it a little with about half a pint of frclh water, 
which will acquire a confidcrable cinge from it. Throw away this 
tinged Water ; put the barley into the water prefciibed, made firfi to 
boil j and continue the boiling fiU half the water be w.ified. 

OECOCTUM LICNORUM. 

Edinh, 

Decoflltm af the iVoodi, 

lakccf 

Ciuaiaeum faw-dufi, three ounces ; 

Kaifins of the fun, itoncd, two ounces ; 

Saliatras wood, fliaved. 

Liquorice, fliced, each one ounce, 

Water, ten pounds. 

?lwil (lie guaiacutn and raifins with the water, over a gentle fire, to the 
(^onfumption of one half; adding, towards the end, the lall'afras aod 
iiqunrice. Strain out the liquor ; and having fufi'ered ic to rcD for 
Ionic time, pour ofi' the clear from the feces without exprellioii. 

'^is has been long celebrated in cutaneous direafes, 
:n taken daily in the quantity of a pint joined with a 
‘'mercurial or antimonial alterative. 

DECOCTUM S ARSAPARlLLJB. 

Load* 

DitaBhn of Sarjafarllh^ 

Take of 

The root of farrap»:.*>aa, diced, fia Ounces ; 

Lilhlled wapvf^fght pnti* 

Maceiacc fj^^o houts, with an heat of about 1958 ; then take out^he 
toot, brufe it; rcturo the bruifed toot to UU'liqhdfi aodtg 4 rn» 
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macerate ic for two huurs. Then, the liquor being boiled to the 
xneafure of four pints, prefs it out, and ilrain. 

I'his is a mild alterative, pofi'eiiing the qualities of a 
mild mucilaginous fubilance with much dilution : a pint 
or more ihould be ufed daily. 

DECOCTUM SARSAPARILLJE COMPOSITUM. 

JtOfid, 

Compound Decoffion of Sarjaparitla4 

Take of 

The root of farfaparllia, tliced and bruifed, fix ounces \ 

Bark of the root of fafTafras, 

Shavings of guaiMum^wood, 

Liquorice.root, bruifed, of each one ounce ; 

Bark of the root of merereon, three drams ; 

DifVilied water, ten pints. 

Macerate, with a gentle heat, for fix hours; then boil it down to fit. 
pints, adding towards the end of the boiling the bark of the loot ». » 
mexereon, and Itrain the liquor. 

This is more adive as an alterative than the former, 
and has been much celebrated as the Lifbon drink. 

DECOCTUM SENEKiE. 

Edinh* 

DecoBm of ^neka% 

Take ^f 

Seneka, or rattlcfnake-root, one ounce ; 

Water, two pounds. 

Boil t> fixteen ounces, and drain. 

This decottion has been much ufed in chronic rheii- 
matifm, in gout, and dropfy, without obUruttion, in the 
quantity of two ounces four times a day. 

DECOCTUM ULMI. 
tond. 

Veco£i\(,r. of Elm, 

Take of \ 

The frefii inner^baik of elm, bruifed, four ounces ; < 

Ditlitled water, four pints. 

Boil to two pints, and lirain. 

The beech decoftion has been much celebrated in cu* 
taneous difeafes, but it is ufed with doubt/ ul fuccefs. 

MUCILACO AMYLI, 

Lend, 

Mudu^e of StafUt *' ' 

Take of \ 

tare b| three drams; 
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Dlftlllcd water, one pint. 

Hub the Aarch, by degrees adding the <11 Allied watci j then I oil It a 
little time, 

nUCILAGOAKABSCl GUMMI. 

Ur.d. 

Mui.ilagt c,f Gum Arabic* 

Take of 

(ium aribic, powdered, four ounces; 

Boiling dlAilied water, eight ounces. 

Rub the gum with the water until it be difTolved. 

MUCILAGO GUM Ml ARABIC 1. 

Edinb* 

MucUagt of Gum Arabic, 

Take of 

Com arable, beat Into powder, and warm water, each eqiMl weights, 
DigcA, and frequently liir them till the gum be dillblvcd, then prefs the 
folucion througli Imen, 

MUCILAGO GUM MI TRAGACANTIJ^* 

Edinh. 

Mu< thge cf Gum *Tragacar.t/i, 

Take of 

Gum iragacanth, powdered, one ounce ; 

Kot water, eight ounc’i. 

M aLfi ate twent) -four hours j then mix them, by tubbing brl/kly, that 
the gum may be dUlolvedj and piefs the mucilage through linen 
cloth. 

MUCILAGO r EMIN IS CYDONII M L I , 

Lend 

Mucih^e of i:^ufnrc $ if d* 

Taleor 

Sf‘tds of the quince, one Jiam; 

Didilled vva'<r, eight our.ies by ineah^re. 

?ioiI with a Auw tiie until the water tiiickcu. ; tl.cn pais it through 
ILen. 

/rhe various mucilages differ little from each other but 
m the degrees of their tenacity ; the flarch is uied more 
for clyflers, the rell in the prepdraiion of other medicincb, 

INFUSUM GLNTTAK/n COMPOS I TUM, 
hand. 

Compound Infufton of Gentian, 

Take of ^ 

The rooj^ gentian, one dram ; 

Frelh tffier-rind of lemons, half an ounce ; 

Wl. m. D d 
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Tiiru rutct-rinci of Seville oranges, one dram and an half ) 

Boiling wa cr, twelve ounces, by nieafurc. 

.Maicrale tor an bom, and iUdin. 

Tiiis is employed in alvine fluxes of a paffive nature. 
The dole is a fpoonful every hour. 


IN] U&U M AM ARU M. 

Edwh* 

BUUr Infujior:, 

Ta’re of 

Ocriti-m rnot^ h.ilfan cunoci 

))rit.o peel of Seville oraftges, one dram j 

( osiunflcr half a diam^ 

VT'Jot-fj.'irIt, fom ouficcs j 
Y/dtev, one poui J. 

Tirif pyur on th*: Ipint, and three hours thereaftei- add the water then 
intit: rate without heat for a night, and arain. 

This ;s a good itornachic, and much improved by the 
addition of the fpirit, 

iNfUbUM senkj^: simplex. 

LirJ. 

LfuJ/GrroJ" Senna^ 

'Id’cp of 

Sfi'in-i, an ounce and a half 5 
Giuf^cr, powdcicd, Qiie iliam; 

B; irng diftilltd water, one pint. 

c( c iht'!n fvr one hour, in a covered vcflclj and, the liquor, 
<v'!d, ftraiii if. 

'i ins aromatic infufion is ufed in an ounce or two for a 
♦iofe. 

INVUSUM TARTARISATUM. 

Loud, 


Tartarifed Jtifujhn Senna, 

Take 0? 

Sc one ounce and a half; 

•,Ti.<r,(it’r-ff' ds, bruiled, haU an ounce j 


\ 


Cf > dU of tai tar, two drams 5 
piiii'led water, one pint. 

Dili’jUe the cr)fhils cf tartar by boiling in the water; then pour the 
wa;> u 2' y t btd’ing, on the fehra and feeds. Macerate for ao hour 
ir; . covered vtfri'l,‘and ftrain when cold. ^ 

This is c'lnfidered at an improvetnenTtw former* 
I'ne aJdition of the tartar preventing its grij^ng ten* 
den:/. . 
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INFUSUM TAMARINDOR.UM CUM S E K 11 A * 

Editt^ 

Jnfufion of ^(Wtannds u ‘'ih Si'* *. 

T akc of 

1 .itnjjinds, fix drams; 
i'iyft.ils of 

Sciin j, each or e diMin 5 
Ci ri.Mifiei I'Cti'-, half a dram ; 

Kt’J cjn.ii'.d liijiar, half a'' ouiite ; 

Boiling warei, eight cur, CfS. 

ATaccrate in a clofe earthen \ tilt J, which has not been v inllwU wit’u U'.d . 
Bir tlie liquor now and tinn, and after ic has Hood four liouu. , io 
it. It may alfo be maJe with double, tuuh’. fee. the quanti 
iVnna. 

1 hi.s differs little from th(* former. 

INFUSUM ROS^q:. 

/. >J. 

” hfuUon if iJic RrJ\ 

Take of 

Red rof<'-buis, the heels being cut efl', haif afi tuu:* ; 

Vitiiolic .'C d, uiiuied, il.ree dratnp; 

Bc-iling d ftiilv'd wj^cr, two pints and a ha’f j 
DiAib!< -i‘, fhjeJ fuf jr, ',rre ounce un-l a hitf. 

To r’’.e water, fn'f poi u-.l v-n the pttalj in a 2l.»rs \cn'eh advl the 
vitiiolic acid, and macerate tot hclf u* ‘’.our. Sirain thcllcuor whtn. 
coid, .and .iJd thefogar. 

1 his is uf'/d in adive Lfcmorrhape*; as a rcflringcnt. 

I N r V S 1’ M ‘X/w/o-zC T 1 N Cl U K A ROS A R L M . 

]> p'j'.fi commonh called ‘J.w. wv (f i\ ' , 

take of 

Red rofes, dried, an ounce; 

.Boiling water, fi\e pounds; 

' Vnrioiic acid, one dram; 

White I'ugat, two oui,ccs. 

Macerate the rofes with the bAiliug water ‘in cn ui.glaztii veli'el foi r 
hours ; then ha\iiig poured on the acid, drain the livp.ur, and add the 
fugar. 

INFUSUM RH£Z» 

, ' Edin. 

.»!* Infufon of R hubarti 

Take tf 

IV^^oairbj half an ounce 3 


D d 2 
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Roilirig wj'rj, right ounces; 

SpijiLfus cinii.imu» one ounce. 

Macrj itr rhe rhuba'b in a g!afs veiK-l with the boiling wa'ri for a night j 
then having add^d the cinnamo'^ water, drain the li<]uor* 

-\<;iTA CALCIS. 
ndt 

Lmt J rater. 

'J’aheof 

^.>jiichlime, hah'.i pound ; 

Vtii.iiig clidiilfd vASler, twelve pints. 

Mix, and fet it afide in af^coverrd vend for one hour ; then pour off the 
ii^uur^ wh.cii keep in a clofe \tffe). 

E,Ub. 

Take half a pound of frefh. burnt quicklime, put it into an earth ’n 
vfll'iL-l, and giadia'I^ fptinklc upon it four ounces of wa'ei, ke pir.g 
the ve(Tel fhut whi’ii the lime grows hot and falls into powdei. 'I her 
Vt*ui up nit twelve ponndb of water, and 'DX the lime thorough',^ 
with ih.“ vvitei by ftirring. After the lime has fubfidrd renew the 
jfiitiMg; and let this be done about ten limes, always keeping the 
vend fhut (dating the ebullition^, that the accefs of the air may be 
tlic mote elicdlually prevented. Laflly, let the water be filtoed 
through paper placed in a funnel clofe /Imt at its top ; and it mufl li, 
k,'pt in Very clofe veffels. 

Lime water is much ufed in a variety of cafes with 
various fuccefs, both internally and externally, particu- 
larly when the difeafe is conne^ed with a predominant 
acid, as happens often in the complaints of women and 
children, as diarrhoea, lercorrhoca, diabetes. See. It is aifo 
a ufeful anihclmcntic and iitboniriptic. It is ufed to the 
quantity jf a bottle or more a day. Externally it formf' 
a wafli for gleeiy fores. 

ACETUM SCILL^. 

Vinegar of Sjuilis. 

Take of 

Squills, frefh dried, one pound y 
Viueg-ir, fix ptnis; 

JVoof-fpiiit, half a pint. 

Macerate the fquills in the vinegar, with a gentle hctt, in a glafs veflcl, 
for four-and-iw'enty hours; then prefs otft the fet it by 

that tlic feces may fubfide: latlly, pour off the liquor, aW add tf 
it the 
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A C. l. r U M S C r L L I T 1 C U M . 

Edm. 

Squill J'imgar, 

'1 jfcc ot' 

' Diied root of fqnUh,, two ounces j 

Diffilled vinegar, two pounds and a half j 
Uc^blu•d fiiiiit of wine, three riunct-s. 

Macerate the iquills with the vinegar eight diys? thtn prel'i ou* the 
vinegat, to which add the Ipiiit j and when the fetes have lubiiicJ, 
pour out the clear liquor. 

is a powerful llimulant and expeftorant in Jropfical 
cafes, and uleful in peiloral com plaints connct^cd with a 
morbid fecreiion of vifcid phlegm, Ic nuUl be g’v;n in 
fmall doles. 

ACEtUM A^ROMATI^UM. 

Suec. ^ 

Armatic Vin$garV‘ , 

7 |keof ' ,J' 

Tops of Rofemary, 

Leaves of fage, each four ounces ; 

Flowers of lavende , two ounces j 
Cloves, two drams i 
Vinegar, eight p' uiids. 

Macerate for four houis, exprefs the liquor, and lliain it. 

Is chiefly uled as au antileptic for external application. 

ACETUM ROSACEUM. 
uec, 

Vive^ai (J RoUi* 

TAe of 

The flowers of red rofes dried, any quantity j add to them twelve 
timo ,5 tiicir weiiihc fjf vinegn. 

Macei.irc for foui diys, and tbain t’nroUjili paper. 

Makes a uftful external embrocation in head-acli. 

ACETUM L I T H A R r; V R I . 

S'tec, 

VinegAT zf Lit hafgr. 

Take of 

Litharge, triturated, half a pound 5 
Vinegar, two p )unds, 

Digell: them coge hr;* frequently, ftining the mixture w’th a wro-io ^ 
rod, till th''<'i 61 our of blue p ip:r be not cluinge^l by the vinegar j pi ^ - 
frrvc (jf ufe the clear liquor which ib.iUne the fediment. 

T)'2ms the fame as the baGs of Goulard’s Lotion. 

- 1) d 3 
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A<;£TUM gOLCHiCI, 

Itofi. 

VinegAT tif CdUhicum • 

Takf of 

0 h'j rcrcnt rrct ofn Ichicum cut Jn flices, one ounce ; 

oni’pruiui. 

A]ac«rLice' v.ic}) {'Ontie heat for two 44y& ; then drain afeer /I'^ht ex* 

pri tiii n. 

Is a urtiful fiiuretic dnd expeftorant in dropfical cafes 
where ihe (qaiil is alfo proper. 

INFUSUM KINKINJE. 

JfJaJeM ef Peruvian Sark* 

T xkc of 

1 t!iuvian braifed, an ounce and a half \ 

Sriinjs wa er^ boilm;', a pound and an half 

Digcft for two hours, ihakirg the veirel frequently j then draro the li> 
quor with e^,pr«d'icn. 

AQUA p'fCEA. 

7 ar Water* 

TJe- of 

’I ar, two po'jndi j 
Water, one gallon ; 

Stir th<;m (Irorg y together with a wooden rod ; and after ftanding to 
fetfle lor twelve bouts, pour off the water for ufe, 

'i’ar wuer is now lutle ufed, and is only an impregna- 
tion of water with the vegetable acid, 

i DECOCTUM CATECHU, 

Gtn. 

Dea^m of Catechu, 

Take of 

C a hechti, 'hicf dr,inis ; 

Spri r, two pounds. 

f' il ♦ ) o; c r^ouM i ; and add to the ftralncd liquor^ 

Syi'i-' 'd qu.iice'.. tbre- ounces. 


/Vtcv/t-r/, 

The fi-n, or firnplell of chefe forms Is that <1/ powders# 
and is app'Opriated only to tbofe fubllances that '^c not 
too volatik or bulky., or whofe virtues retjuire to 
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be taken in fubRance. No fubRancc, theiefore, fhould 
be given in the form of powder whofe dofc exceeds half 
a dranif and the vehicle for taking them (hould be a thin 
diluent with the lighter powders, and a thick or vifeid 
flance for the heavier or refinoo^ ones. In the preparation 
of powders the rules are a careful reparation of all the d *- 
cayed or too rigid parts, the fprinkling the dry a’osn'iclcs 
with a few drops of water during the operation of pulveri- 
zation, and drying in a fufHcient degree by a 
heat the moiller ones before it. The nfixing dlilicnlriy pul- 
verifable fubRances, as the gums, with thole that are 
eafier reduced ; and the making no reparation of any part, 
till the whole pulverifation is completed. In the cafe of am- 
matics, preparing little at a tim^^ or preferving them 
when powdered clofely Rope up, for mme fubftancesjtKhhgii 
not volatile, have their virtues impaired when long expoled 
to the air, 

rXJLVIS ALOETjICUS; 

ZcW. 

Alottic 

Tike of ’ 

Socotorine aloes, one pound j , 

'White canella, three ounces. 

Rub them feparately to powder, then mix them. 

Is chiefly employed in the form of eledluaries, pills, or 
ttndlure. 


PULVJS AhOETICOS CUM FERRO. 


Lend* 

AlottU Powder With Iron, 

Take of 

Socutorine aloes, powdered, an ounce and an hai^^ 

Myrrh, powdered, two ounces ; 

Dry extraft of gentian j 

Vitriolated iron, of each, in powder, one ounce. 

Mix them. 

ThisJ,* alfo reduced commonly to the form of (liilt.. 

D d t 
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PUI.VI:i ALOETICUS CUM GUaIACO. 
bond* 

yl^cci\c yonfdtr wf/i Guata^ um, 

T.kc of 

Socutorine aloes, one ounce and »a half 3 
<Jum gu.Viacum, one ounce; 

Aiomatic powder, luU an ounce. 

Rub [he aloeii .md gum guaiacum feparately to powder 3 then mix all the 
in;jredients together. 

^I'his is the bafis of the pilulx aromatica:, and is a ufe^ 
fal diaphoretic ii^fmall dofes. 

rULVlS AaOMATlCUS. 
l,*nd» 

jitomatic Poivdcr^ 

aKC of 

Cinnamon, two ounces ; . 

Smaller cardamom feeds, hulkecf, 

Ginger, 

Long pepper, of each one ounce* 

Rub them together to a powder* 

Is ufeful in cold habits as a warm (lomachk, from tea 
grains to half a dram. 

PVhViS DSAROMATON,y^i;e SPECIES AROMATICA* 

£din, '' 

^rerratic Powder, oi,Aromat\eS^eeU$, 

Take of 
Nutmegs, 

LcHlrr cardamom feeds, 

Ginger, of each two ounces. 

Beat ll.e..n together into a powder, to be kept in a phial weU fliut. 

rULVlS ASARI C0MP031TUS, 

bond* 

Compound Powder of jdfi> 'abacca* 

Tik! of 

The .ry leaves of afaraoacca, 

Sweet marjoram, 

Syrian herb-maftich, 

Dry flower; of late.iricr, of each one cuncc. 

Powder them together. 

'rhis i;; the preparation fold a? hcrbfDuu. 
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PULViS STE R N ATORIUS, CEPHALICUS. 

Edin. 

Sternutatory f or Cephalic Powder, 

Take of 

The leaves of afarum, three parts j 
Marj. ram, one part. 

Beat tJiem together into a powder. 

PULVIS e CERUS5A. 

Lend, 

Powder ej Cerujjt. 

Take of 

Cerofle, five ounces; 

Sarcocoi, one Ounce and a half ; 

Tragacanlh, half an ounce. 

Rub them together into powder. 

This is an external preparation employed in lotions and 
colly ria. 

PULVIS t CHELIS CANCRORUM COMPOSITVS, 
Lnd, 

Cewpound Powder of Crobi Claw, 

Take of 

Cr<ibs cUws, prepared, one pound ; 

Chalk, 

Red coral, each, prepared, three ounces. 

Mix them. 

This is a fimple abforbent powder. 

PULVIS CONTRAYKRViE COMPO&tTUS, 

I orrd. 

Ccmpourid Vo^ioder.ofContrayer'va, 

Take of 

Contrayerva, powdered, five ounces ; 

Compound powder of crabs claws, one pound and an haif. 

Mix them. 

This owes its virtues entirely to the contr.nyerva. 

PU LVIS f CR fcTiE COMPOS! 1 irs. 

Land. 

Compound Pcivder of Chalk„ 

Take of 

Prepared chalky half a pound , 

Cinnamon, four ounces j 
Tormtnti), 

Gum arable, of each, ih.ee ounces ^ 

D d 5 
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tong pepper, half an ounce. 

Powder them fqaratcly, and mix them. 

CRETAGEUS* 

EJitt, 

Ckalk sPewder, 

take of 

White chalk prepared^ four ounces; 

Nutmeg, halt a diam ; 

Cinnamon, one dram. 

Mix and make them into a powder; which may fupply the place of the 
cardialgic trocl^cs. 

The junction o£|the aromatics renders this a ufefal me-* 
dicine in weaknefs of (lomach and diarrhesa from an acrid 
caufee 

^ FtlLVlS r GRETA COMPOSllH^S CUMt OPIO. 

Lo«d, 

Compound PoTvdtr of Chalk imth Opium, 

Compound powder of chalk, eight ounces; 

Piard pbriiied opiuen^ powdered, one dram and an half. 

Mix them* 

This renders the above dill more powerful* 

PULVIS IPECACUANHA COMPOSITUR* 

Lend. 

Compound Pvwdtr of Jpecacuanham 

Take of 
Jp-cacuanha, 

Hard pu i6<.d opium, of each, powdered, one dram| 

V i I i dated kali, powdered, one ounce. 

Mix hem. 

Thij is a certain fudorific in rheamatifm, dropfy, and 
other dileafes, in a dofe of from five to twelve grains, 
avoiding drink for feme time after it. 

PULVIS 8UDORlFICUS,^/<a/# DOVERl* 

Editi, 

Sudorific^ or Dovtr's Povfdfrt 

Take of 

VitrioVated tartar, three drams ; 

Opium, 

Root < f ipecacuanha, beat, of each one fcroplc. 

Mix, and |;rind them accurately together, fo at to make an unifonfi 
powder. 
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ThU'in ten or twelve grains is even more certain ihan 
the former. 

FULVIS e ) ALAPa.COMjPOSlTVS. 

Compound Fuwder of 

Take of ^ ’ 

Jal.p root, two ounces ; 

Cr^dals of tartar, rwu ounces. 

Mix, and ^ili^enily {'rind them together for fome tinier fo as to form a 
very fine powder. < > > 

This is an adive purgative. 

FULVIS e MYaaHA COMPOSITVS* 

LOttdm 

Compound Powder of Myrrhs 

Take of 
Myrrh, 

Dried ravin^ 

• ^ rue, 

Rullian cador, of each one ounce. 

Rub them together into a powder. 

I'his is celebrated agatnft uterine obftruAions front one 
fcruple to a dram thrice a day. 

FULVIS OPIATUS. 

Lond, 

Ofiate Powder, 

Take of 

Hard purified opium, powdered, one dram ; 

Burnt and prepared hartihoro, nine drams. 

Mix them. 

This is a fweating powder, ten grains of it conta'n ont 
of opium. 

FULVIS e SCAMMONXO COMPOSlTUS» 

Load, 

Compound Powder of Scammony, 

Take of 
Scammony, 

Hard extradl of jalap, of each two ounaei { 

Ginger, half an ounce. 

Powder them feparately, and mix them. 

Take of 

Scaouicori 

D d 6 
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Cryllals of of each't^wo oaneed. 

Mix^ and grind them diligently into a powder. 

PULVIS e SC^Aldl^ONlO CUM ALOE» 

LsftJ, 

PoroJir »/ ScammMj with Aloet, 

Take of 

Scammony, fix drams ; 

Hard extrad of jalap, 

Socotorine aloes, of each an ounce and an half; 

Ginger, half an ounce. ^ 

Powder them fcparatcly, and mix them. 

This is a more*adfve purgative than ihe former. From 
iive to ten grains are its dofe. 

PULVfS e SCAMMON lO CUM CALOMELANE. 

LotiJ, 

Kzoder oj Stammony with CalmtU 

Take of 

Scammony, half an ounce ; 

Calomel, 

Double-refined fugar, of each two drams. 

Rub them feparately to a powder, and then mix them. . 

This is more fuited to obftinate coHivenefs and dropHcal 
cafes. 


PULVIS t SEKNA COMPOSITUS, 

Lond, 

Compound Pewder of Senna, 

Take of 
Senna, 

Cryf^als of tartar, of each two ounces ; 

Sf a^nmony, half an ounce ; 

Ginger, "two drams. 

Rub the fcammony by itfclf, rub the roll together into a powder, and 
then mix them a*L 

Two fcruplvs to a dram are the dofe of this powder. 

PULVIS STYPTlCUSt 

Edin, 

Styptic ^ 

Tike of 

Alum, an ouace and a half; 
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Cum kmo, three drams. 

Grind them together into a fine powder. 

This is a powerful adringent in uterine hoemorrhagest 

PULVIS e TRAC ACANTH A COMPOSITUS« 

Land. 

Compound Powder of T'ragacanti, 

Take of , . . . 

Tragacantht powdered. 

Gum Arabic, . , < , 

Starch, of each an ounce and half* 

Double-refined fugar, three ounces. 

Rub them together into a powder. 

This is a mild demulcent in pe£loraI and alvine com* 
plaints, in a dofe of half a dram to three drains. 

PULVIS ANTHELMI NTICUS. 

Gen* ' 

* 'Anthelmintic Powderi, 

Take of 

7 he flowers of tan fy^ ^ 

Worm-feed, each three drams ; 

Sal martis, one dram. 

Mi* them. 

Half a dram of th's powder is a dofe. 

PULVIS ANTILYSSUS, 

Brun* 

Powder again/} the Bite of a Mad Dcgm 

Take of 

Afli-coloured ground liverwort, two ounces j 
niack pepper, one ounce. 

Beat them together into a powder. 

PULVIS ARI COMPOSITUS. 

Suec, 

Compound Powder of Arum* 

Take of 

Arum root, frelh dried, two drams | 

Yellow water-flag roots, 

Burnet faxlfragp .roOtS) each one i 

Canclla alba, a d/am j 

Salt of wormwood, one fcriipie. 

Beat them into • powder, which is to be kept in a dofe veflTth 
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PULVIS DlGESTlVyS# 

• ' 

Digejtive Pcivderw 

Take of , ' 

Bitier purging tars, 

Khubai b, each equal parts. 

Blix them* < . « 

This is a good ftomachic and evacuant. 

PULVIS DYSENTEMCUS. 

» Dan, 

Dyfenftric Pewder* ^ 

Tike of 

Rhubarb# ono.<»ince.? 

Calcined hareftorn, half an ounce j 
Cum Arabic, three drama 5 
CafcarilU bark, two drams. 

141 « them, and reduce them to a Tcry fine powder. ^ 

^ This is ooly fuited to the paflivc ftage of dyfentery.. 

PULVIS FUMALIS* 

Rofi, 

Fumtgat'm Powder, 

Take of 

Clibanum# 

Amber, 

Maftich# each three parts | 

Storax. two parts j 
Bensoine, 

Labdanum, each one part. 

Mi* them into a grofs powder. • 

This is only ufed for the purpofes of fomigatjon. 

PULVIS INFANTUM. 

Suec. 

Powder for Infants^ 

Take of 

Magnefia alba, one ounce ; 

Rhubarb, reduced to a very fine powder, onc dram. 

*^ThuSruUed tocorrea the afcefccnt ihe Ho- 

inachand bowel* of ioftntt. 
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rULVlS K1TR06VS* 

Suec, 

Nitrous Powder, 

Trkeof 

Purified nitre, three ounces | 

Salt of forrel, one ounce ; 

Double refined fugar, ten ounces* 

Let them be mixed. 

I'his is a good mode of exhibiting nitre* 

PVLVIS PEROVIANUS PURCANS. 

Gen* 

purging Peruvian Powder. 

Take of 

The powder of PeruTtan bark, one ounce j 
Powder of rhubarb, 

fal ammoniac, each one dram and a half. 

This form prevents the coftive tendency of the bark* 

. PULVIS SEDATIVOS. 

Suec, 

Sedative Powder, 

Take of 

Opium^ half a fcruple ; 

Purified nitre, five fcruples and a half; 

Refined fugar, one ounce. 

PVLVIS'^ SPONGIA* 

Gtn, 

Sponge Powder, 

Take of 

Burnt fponge, powdered, 

Common fait, each three drams. 

Mix them, and divide into twelve powders. 

This is ofed in fcrofulous cafes* 

Troches. 

Troches are powders made up \with glutinous fub* 
fiances, a form chiefly intended to allow medicines to 
diflTolve flowly in the mouth. The fame rules are to be 
obferved here as in making powders which is the pre* 
vioQs fiep. In ^forming them, the hand's are to be 
anointed with oil, or fprinkled with ftarch or liquorice 
powder;, to prevent adbefion. When formed^ they ihould 
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be dried in an airy pla^e on an inverted Aeve> and fre- 
quently turned. 

TROCHISCI AMYLf. 

Uni. 

troches cj Starchy 

Take of 

Starch, an ounce and a half) 

Liquorice, fix drams ) 

Florentine orris, half an ounce ; 

Double- refined fugar, one pound and a half. 

Rub thefe to powdef»^ and, by the help of tragacanth> di/Tolved In wa» 
ter, mak'* troches. 

They may be made, if fo chofen, without the orris. 

TROCHISCI BfiCHlCl ALBA. 

£iin. 

IVhxtt JPtffQrai Trccbn 

Take of 

Pureft fugar, one pound ; 

Gum Arabic, four ounces ) 

Starch, one ounce j 

Flowers of benzoin half a dram* 

Having beat them all into a powder, make them into a proper mafs wi;*. 
tofe-water, fo as to form troches. 

TROCHISCI CLYCYRR HIZ/C. 

Land, 

TrocAis af Lhncrhe, 

Ttkeof 

Extract of liquorkc, 

Double re6ned fugar, of each ten ounces ^ 

Tr?gacantb, powdeied, three ounces. 

Make troches by adding water. 

TROCHISCI BECHICI KIGRI. 

Edin. 

Etnck Pffforal Trasbtu 

Take of 

Extract of liquorice^ 

Gum Aiabic, each four ounces j 
While fugar, eight ounces. 

Dlflotve them in warm water, and firain 5 thenlvaporate the mixture 
over a gentle fire till it be of a proper cooiiftencc for being formr*^ 
kto troches. 
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rRCLHlSCI BFCHlCl tuMorio. 

rjin. 

Pif} rallr cJes xuith 0/ ttm* 

of ^ 

Pure opium, two dr ims ; 

Bdliim of Peru, otn dram , 

1 indt ue of Tolu, three dnms. 

Grind the opium with the bilf m andtindlure previously mixedi till It 
be thoroughly dilfolved, then add by degreea. 

Of 

Common fyiup, Cirhi ouncti , 

YatnO of liquorKe, foftciud in warm water, five ounceit 
V hilfl b attng them diligcnil), giaduiiliy Iprlnkle upc») ihe mixture Ave 
ounces of powdered gum ArsbiCi fixfioeaM fo ai to form trocheS) 
•a^h weighing ten gt^int« 

TlfOCHXgCl i NITROt 

• ^nthn if Nitrt, 

Take of 

Purified nitrej powdered, four ounces | 

Double-refined fugar, pondered, one pound { 

Tragacanth, powdeied, fix ounces* 

VSitii the addition of wner, m^ke troches* 

TROC'H^ScI t Nltlld, ’* 

• 'EJi*’ 

*ti9i.hes iff/ ttu 

Take of 

Nit e purifird, three ounces; 

Double refined fut^ar, nine ounces. 

Make them in^o ir ihrs with ijiuciligp of gUm tragicantli* 

XROCHI&CI 9 SULPllURE. 

^ UnA\ ' 

, if ^ulphMr* 

Wafhid flowers of fulphiu, two ounces, 

Double-iehned iu^ar, four corters 

Hub them together , and, with the inucil'ige of quince-feeJi, now and 
then added make troches 

TROL H ISC I e &D L DIA^^UI PHURIS* 

• i^/w 

aj Mpkur* 

lake of 

t lowers of fulphui, two oancei , 
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Flowers of benzoine, one fcruple ; 

White fugar* fout ounces ; 

Factitious cinnabar, halt a dram* 

Beat them together, and add mucilage of gum tragacanth as much as is 
ruflicient 

Mix and make them into troches according to art. 

TROCH ISCI i CR£TA« 

JLond» 

Take of 

Chaik, prepared, ihur ounces $ 

Crabs- claws, prepared^ two ounces | 

CinnaxAon, an ounce f . i 
Double-refined (ugar, three ooncea* 

Thefe being rubbed to powder, add the flAttCiUge of gttSB 
make troches* ^ 

TROCHXtCl.# If AQNB81A» 

troches of Magntfa* 

Take of 

Burnt magnefia, four qUmieB g m » r 
Double-refined fugar, two ounces} ' 

Ginger, powdered, one fcruplcu a * * 

yf’uh Uie addition of of Arabic make Crocheif 

TROCHI$plvA MINIO. 

.• Vm*i \ 

Red Lead Troches* 

Take of 

Red lead, half an ounce } ' 

Coir >f]ve ni^rcur> fublimate, ohe ddnee ^ 

Cruaib of the fioefi bread, four ounces. 

Make them up wiili rofe water into oblong troches* 

TROCHUCI CAtECHV. 

Rruti 

Troches rfCtffeckv*^ 

Take of 

Catechu, one ounce ; 

White fugar candy, two ounces 

Ambergris, ’ ' ^ 

Mulk, each ten grains; 

Mucilage of gum tragacanthj Rf much IS it fuflicient* 

Make them uito troches. 
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Pills^ 

Medicines of a fnnall dofe and oiFenfive fmell.ancl talle« 
are eafily adapted to this form. From Its difEcult folu* 
tion, the medical cfte£ls of this form are the moll lading, 
and where this is not wanted, refins and faponaceous Tub- 
dilutes (hould be joined with them to increafe their folu- 
bility. Light dry powders are made up in this form, 
with mucilages or fyrups; gums, or refins, with fpirit of 
wine ; ponderous fubdances with honey, conferves, cr 
extrafls. 

The rules for the formation of pills are, to obferve the 
fame previous deps as in the preparation of powders*^ 
In the jundlion of redns, gums, or extracts, they are, 
to be feverally foftened to powder, then added, and the 
whole beat together till fully mixed. The maffes (hould 
afterwards be kept in bladders, moiftened occafionally 
with fome of the preparing folvent. 

FILULJE -ffiTHIOPIC-®. 

Edin. 

Efbhpc Pillu 

Ta’KC of 

Quickniver, (ii: drams,; 

Golden fulphur of antlnklny, 

Reiin of guaiacum. 

Honey, each half an ounce; 

Grind the quickfilver with the honey, Iri a glaft mortar, until the mer- 
curial globules entirely difappear j then add the golden fulphur and 
guaiacum, with as much mucilage of gum Arabic as is fuHicienc to 
make the mixture into a mafs of the proper conhilence for forming 
pills. 

They are an ufeful alterative both in cutaneous and 
venereal diforders. One fourth part of the quandty above 
preferibed may be made into fixty pills; of which, from 
one to four may^^e taken every night and morning, the 
patient keeping moderately warm during the whole time 
that this courfe is continued. 

PILULE ex ALOE, 

• LorJ, 

Pills of Mes, 

Take of 

Socotorine aloes, powdered, one ounce 
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£xtra£l of gentian, half an ounce ; 

Syrup of ginger, as much as is iuDicIent. 

Beat them togecher. 

FlLVL.ff“: ALOETIC>«. 

Ediitb* 

Jiloitic Piiltt 

Take of 

Socotorine aloes, In powder. 

Thick extras of gentian, each two ounces. 

Make them into a mafs with limpte fyrup. 

Thefe pills hSve been much ufed as v/armlng and flo- 
machic laxatives : they are very well fuited for the cof* 
tivenefs io often attendant on people of fedentary lives* 

PiLULiE iX Altp^^.CUM 

Lend» 

Pilis gf Akti with Myrrh* 

Take of . ! 

Socotorine aloes, two ounces ; 

Myrrh, j 

Saffron, of each one ounce ; 

Syrup of faff) on, as much as is fuSicIent, 

Jlub the aloes and myrrh feparately to powder; afterwards beat them 
gU together* 

PILULE COMMUNES, •VJitlgd RUFI* 

Edittm 

The Common P1//1, vulgarly called RufuPt PUlt* 

Take of 

Socotorine aloes, two ounces ; 

Mynh, one ounce ; 

Saf Von, half an ounce. ‘ 

Beat them into a mafs with a7>ropcr<}uantity of fyrup. 

Thef|$ pills, given to the quantity of half a dram or two 
fcruplcs, prove confiderably cathartic, but they anfwcr 
much better purpofes in fmaller dofes as laxatives or al- 
teratives. 

PILULE ex COLOCYNTHIDB Cum ALOE, <vu!g9 
PILVLAC COCCliE, 

Cglocynth FHh with Aloih commonly called Ctetlx* 

Bdm. 

litkeof 

bocotorinc aloes. 
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ScAtnniony, of each two ounces; 

Sal polych^eit, two dram^ j 
Coljcyni'h, one ounce j 
Oil of cloves, two drams. 

Reduce the aloes and fcanimony m^o a powder with the fait; then let 
. the colucynth, beat into a vciy fine powder, and the oil be added j 
lafily, make it into a proper mafs with mucilage of gum Aiabic. 
Tliefe pillfe often produce a copious difeharge in cafes 
•f obflinate coflivenefs, when taken to the extent only of 
five or ten grains; but they may be employed in much 
larger dofes. 

PILULiE e CUPRO, 

E.M, 

Copper Fi’iS, 

Take of 

Cuprum ammonlacum, fifteen grains ; 

Crumb of bread, four (ciuples ; 

^Spirit of fal ammonijc, as much as is fufficient to form them into a 
mafs) which is to be dirided into thiity-two ec^ual pills'. 

Each of ihcfc pills weighs about three grains, and con- 
tains fomewhat more than half a grain of the cuprum ani- 
moniacum. 

PILULE e CUM Ml. 
hoftil. 

Gum Pi/A« 

Take of 
Galbanum, 

Opopanax, 

Myrrh, 

Sai.Tapcnum, of each one ounce ; 

Afifcetida, half an ounce ; 

Syrup of fafiVnn, as much as is fufficient^ 

Ecat them together* 

PILULAC CUMMOSAC. 

Edinb, 

Cum Pifis- 

T ake of 
Afafertida, 

Calbanum, ^ 

Myrrh, each one ounce ; 

Rectified oil of amber, one dram* 

Beat them into a mafs with fimple "yr Jp. 
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Thefe pills are defigned as antihyftcrics and emmcna- 
goes, and are very wen calculated for anfwering thofe in- 
tentions ; half a fcropl^, a fcruple, or more, may be taken 
every night or oftencr, 

PILULE ex HYDRARGYRO* 

Ijand, 

^ukkfilver Phis, 

Take of ; - 

Purififii q'lickfilver, 

Xxfrad of iiquork, having the confirtcnce of honey, of erch tw« 
drams, 

Liquorice, finely p iwiicred, one dram. 

Rub the quickfilvcf wiih the extract of liquorice until the globules dif- 
appear j then, adding the liquorice -powder, mix them logetlier. 

PILULJE e HYDRARCVRO, M E RCU R I A LE»» 

Edittb. 

Mif curia! Fillsm 

Tike of 
Quickfilver, 

Hofipy, eivli f-ne ounce: 

Crumb of Lrj.id, two ounces, 

Gtifid the quickfilver With the honey m a glafs mortar till the globule*', 
difjppear, adding occifianaliy a little fimplc lyrup j then ?dd ihi 
crumb of bread, and beat the whole with wattr into a maf:), v.hicl* 
to be immediately divided into four hundred .md eighty cqu.>l pili:.. 

I'he mercurial pill is one of the beft pri*pafatio:i‘> oi 
mercury, and may in general fuperfedc moll other forms 
of this medicine. The dofe of the pills is from two to 
four cr fix in the day, according to the eSeds vve wifli tc 
produce. 

PILULE e j AtAPPA. 

Ediv, 

Jalap puis. 

Take of 

Extrad of jalap, two ounces 5 
Aromatic powder, half an ounce. 

Beat them into a mafs with iimple fyrup. 

This is an urefal and adUve purgativci either fqr eya~ 
cnating the contents of the inteftinal canal, or producing 
a discharge from the fyftcm in general. 
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riLUL/E PLUMMEjRl.. 

Edwh* 

Flumcr'i PUL 

Take of 

Sweet mercury, 

Preeij itared fulphur of antimony, each drams ; 

I!xtra£i: ot gen'ian, 

White Spa <iih ly*v, each two drams. 

Let the meicury be riiuiated with the fulphur till thcytbe d\or«ugh|y 
mixed, then add the ex trad, and form a mafa ^ with 4}ni{% fytup* 

This IS a ufefu] alterative in Bve or teiigrain^'twite ad^y* 
tiLULiT. ex orio, ' ' * 

^ Lond» 

Q^ium P'tlls, ’ ' ' 

Take of 

Hard purlhed cprutrij powdered, two drams ; 

JExtra6t of liquorice, one ounce. 

Beat them until they are perh^tiy united. 

F1LUL>E THEBAIC.;!:, PACIFICA# 

Edinh. 

n^haiCy commonly called Pac'fc PUlu 

Take of 

Opium, half an ounce ; 

Exiradk of liquorice, two ounce* 5 
Caltile foap, an ounce and a halt j 
Jamaica pepper, one ounce. 

Soften the opium and extr,i£l feparately whh proof-fpi’rlt, and having 
beat them into a pulp, mix tbena ; then add the foap, and the pep* 
per beat into a powder \ and laftly, having beat them well together 
form the whole into a mats. 

The firftis a fimple opiate, in which every five |;rain5 
of the mafs contains one of opiuni ; and on tho opium 
alone can we fuppofe that the adivity of the nijfdicine 
depends. Nine graiits of the compofition contain nearly 
one of opium. ’ 

PILVllJe r SCILLA. 

'^ iand, '' ' 

Take of 

Frefli dried fquill, powdered^ OOC dram 5 
Cinger, powdered, 
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Soap, of each three drain!) ; 

Ammoriacum, two drams; 

Syiup of ginger as much as is fuffiuent. 
Beat them together. 


riLUL/E. SClLLITlCiE. 

Edthi/, 

Squill Ms. 

Take of 

Gun ammoniac, 

Lelfer cardamon feeds, in powder, 

£xtrad of .liquorice, each one dram ; 

Dried loot of fquiils, in fine powder, one fcruple* 

Mix, and form them into a mafs with firnple fynip. 

Thcfe are clr^gant and commodious forms for the 
exhibition of iqutlls. 

PlLULiL STOM ACHICJE. 

hdmb, 

Stmachu Pihs. 

Take of 

Rhubarb, one ouPkC; 

Sueotonne jbes, fix ciiam.* ; 

My nil, halt an ounce ; 

V violated tartar, one dram ; 
kdential oil of mint, half a dram ; 

Syiup of oiange peel, a fufTiuent quantity » 

Make them into a mafs. 

A fcruple of the mafs may be taken twice :i dav. 

PILULJE BACHLRI. 

Gen, 

Backet's Pill. 

Take of 

Bxtrafl of black hellebore, 

Purified m^rih, each one ounce; 

Powder of ca^duus bencdidlus, two fcruptcu I 

Mix them into a mafs according to art, to be dried in the aii ill ti 
fit for the formation of pills, each writhing oncgiain. 

The dofe it varied according to circnmllancet) from 
one to thirty pills beUig ukea in the courfe of tii< 
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PII.ULJE tX ELATERIO. 

^uec, 

Pills of PJateriom, 

T-kc of 

The pureA gum ammoniac, two ounces, 

Socotnrine aloes, 

Gamboge, each two drams 9 
Elaterium, half a dram. 

Mix them, by means of bitter t1n£lure, into a ihafs for the formation 
of pUh, each weighing two grains. 

This, as well as the former, is alfo a pill celebrated for 
the cure of dropfical afFeflions ; and when each pill is 
made to contain half a grain of the elaterium, the dole 
may be eailly accommodated to the circumflances of the 
patient, one or two pills being taken every hour till they 
begin to operate. 


PILULJE POETIDJE, 

FavW Pills, 

Tukc of 

AfatffiudJi, 

Cditt'T, r^cb a dram Tnd a •ha’.fj 
S»4lt of amber, half a d am i 
Oil ofhartihorn, half a fcruple* 

Make them into a mafs, with tinftuie of myrrh, to be divided into p its 
of two grains each, 

T his is a ufefui nervous medicine in hylierical cafci* 

1»ILULA£ oambooa. 

Dan, 

Pills, 

Tdk- of 

.SociMoriiH* aloes, 

Extract of black hellebore, 

Sweet mercury, 

Gamboge, each two drams ; 

DiAilled oil of jumper, half a drain ; 

Syrup < f buckthotne, as much as is fufhclent for ihrming \ muis 
of pUls. 

It is not imprcbsb'e that the eilential oil of jaoiper in»y 
in fome degree opern^e as a corrigent. 


Vot.IIJ, 


Ee 
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VILULJE e MLRCURIO CORROSIVO ALHO, 

Sate, 

Tilli of corroji'ot fublimote Mercury, 

T.ke of 

Corrofive fuMImate, 

I fill aiTimoniac, cai.h one fcruple ; 

Diliill' J watrv, as much as ts fufficiert to melt them , 
t^)v dcr of the r..oc ot aitliea^ iixteen fcruples ; 

Hoj'cy, l‘'0 drams. 

Mix into a mafs for the fonnation of pills, each weighing thre: 
grains. * 

Each of the pills contains about an eighth of a grain 
of the corrofive ; thus the dofe may be eafily regulated 
according to the intention in view. 

PILUL/E PiCEii:, 

Dun, 

Tar Pil/s, ♦ 

Take any powdeted elecanv 

pjpe toot as viill icouce it to a proper tliickncls lor being formed iiuo 

pills. 

Haifa dram of the mafs, made into middle-fized pil!^, 
is given every morning and evening in diforders of the 
breaft, feurvics, &c, 

PlLULiE SAPONACE.^, 

Sure. 

Siap Pilli, 

T'ike of 

H;rd white foap, two ounces } 
t-iiua of birch, one ounce. 

tet them be fo>mcd into a mals, to be divided into pills, each contain- 
ing three grains. 

This article, even when taken in fmall quantit;r V/ith 
feme conftitutions, operates as a gentle laxative. 

PILUL/E e STY RACE, 

Sate* 

Stsrax Pills, 

Take of , 

sttained ftoiax, five ferupks; 

£x la-ll of liquor ce, three drams j 
Opiumf one dram* 
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I el rl'c op'um, (InToIvcd in wine, be added to the other ingredients, fo 
dJ t ) a mafs nf proper conlidcnce, to be made into pilts, edch 
weighing ihice grains. 

One grain of opium Is contained in fix grains of the 
mafs. 

EL\^naricsn 

Elcdluaries con fid generally of mild alterative powders 
mixed with fyrup to a middling confidence, fo as to 
admit of bting cafily fwallowed. In making them, the 
proportion of honey is thrice the weight of the powder, 
or of fyrup about twice the weight ; and, to prci^ent the 
drying nature of the powder, a little conferve fhould be 
added, to preferve the compofition moill. 

Where the medicine is of the lefs agreeable kind, mu- 
cilage, infiead of fyrup, is occafionally employed, from 
b^ing lefs adhefive; and it is rendered more palliative in 
this ifoim by the adJition of the liquorice extract. The 
dofe of this form of medicine varies, according to its 
nature, from the fize of a nutmeg to two or three ounces. 

In the pieparaiion for eleduiries the rules refpccling 
dcccdions and powders will apply, preparatory to the 
ingredients being mixed, Subftanccs entering this co'in- 
poi'iion, and rot pulvcrifablc, fhould he firfi dilfolvcd, 
and then the ingredients (lowly added, tlJI the whole is 
reduced to a uni foi m mafs. Pulpy and aflringcnt lub- 
Ibtnces fhould in this form be prepared only in fmall 
quantity at a time, and their fuperfluous molfture exhaled 
before being mixed. Where fuch compofitions dry, they 
may be rcftoicd to a fit by being mixed up 

wuii fome fweec wine. 

ELECTUARTUM e CASSIA* 

Loud* 

EkSiuary oj Cajfuu 

Take of 

The fr^'/h extrafted pulp of calTu, half a pound 5 

Mann*, two ounces 5 

Pulp ot tanirtnnd'3, one ounce \ 

Roie-lyiupi half a pound. 

Ee 2 
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themannat ind diHoUe it over a ilotv (iic m theroie-1yni,p ; ihm 
add the pulpa } ai)d, wi^h a GoniinueJ heat^ evaporate the wiiole 
to tite proper thicknefs of an electuary. 

ELSCTUARIUM € CASSIA, VulgO DIACASSIA. 

JEiTittS. 

EJtffyary of CaJ/ia^ commonly called Diacajjia, 

Take of 

i’u p of caflia fiftularis, fix ounces; 

Fuip ut tanviiinds. 

Manna, each an ounce and a half ; 

Syni]) of pale lufes, fix ounces; 

Having brat the manna in a mortar, dliTolve it with a gentle heat in 
the Ivntp ; then add the pulps, ^nd evapmaie them with a regularly 
con tinued heat tb the confiftence of an eictluary. 

They arc ufeftilly taken by Uiemfelves, to the quantity 
of two or three drams occafionally, for gently loofening 
xhe belly in coHive habits* 

ELECTUARIUM £ SCAMMOKiO* 

ItCKtin 

EUffuary of Scammony* 

Tike of 

Scammony, In powder, one ounce and an half; 

Cloves, 

Cinger, of each fix drams ; 

F fieptidl lul of caraway, half a dram ; 

S>iup of rofes, as much is fufiicient. 

Mix the fpices, powdered together, with the Tyrup ; tlicu add the 
fcamrnony, and laftly the oil of caraway, 

A dram Riid half of this, which contains fifteen grains 
of kammotiy, is equivalent to half an ounce of the other, 

Il.ECTOARIVM r SENNA. 

Und. 

EkRuary of Stnna^ 

Takf of 

.Vnna, eight ounces ; 

Fk'P, one pound ; 

^’ulp of tamaiinds, 

*<— >• of caifia, 

* of prunes, of each half a , 

Coriander-feeds, four ounces ; 

U^uorice, three ounces $ 

Douhle-refiacd fugar, two pouadt aad an hat''* 
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Powder the fenna with the coriantler^reed*^ and iifc out ten ountci 
of the mixe powder Bo'il the remainder with the Hgs and liquuiice# 
m four pints of diirilled wat'r, tu one half ; then prefs out ano. drain, 
the liquor. Evapoiate thi:» drained liquor to the weight of about a 
pound and an hj'f then add the lugari and make a lyrup j add 
this fyfup by degrtrs to the pulps, and laftly mix in the powder* 

£LBCTtJARiUM LfiNlTiVUM* 

Eiiinh^ 0 

Lenithe Eit^uar*, 

Tak^ of 

Pulp of French pruiiet, one pound $ 

Pulp of caflia, 

Pulp of tamarinds, each two ounces and a Half ; 

Black fyrup' of higar, commonly called molalTes, one pound and a 
half ; 

Senna leaves in fine powder, four ounces* 

Coriander feeds in fine powder, half an ounce. 

Having boiled the pulps with the fyrup to the confiftence of Iviney, 
add the powders, and beat the whole into an eleafuafy. 

This cicfluary is a very convenient laxative, and has 
fong been in comnnon ufc among pradlitioners. Takt u 
(0 the quantity of a nutmeg, or more, as occifion 
require* 

BLCCTUARIVM^ JAPONICUW, Wu/g& CONFECTlO 
JAPONICA. 

^ap9nk EltHuary^ commonly caHed Ja^o^iU C^nftEHon. 

Japan earth, four ounces ; 

Gum kino, three ounces ; 

Cinnamon, 

Nutmeg, each one ounce ; 

Opium difiufed in a fufficient quantity of Spaniik white wine, one 
dram :ind a half ; 

Syrup of dried rofca boiled ta the confifience of honeyi two poundt 
and a quarter. , 

lHiv, and form them into an elcffuary, 

ELECTUARIVM JOVIALI* 

Brum 

Take of 
Pure tin, 

Quickfilver, each one ounce* 

£e 
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Let chem br formed into an amalgam ; then add 
Oydei il^clISf piepaictl, one ounce* 

7^«*duce the whole to a powder. 

Take of 
This powder, 

Conferic of wormwoed, each one ounce, and form an elc^uary with . 
l}'op of mint. 

Tt may be taken twice a day, to the extent of two or 
three drams fofh. dofe. 

tLECTUARIUM GJNGIVALIL. 

Elefiuary for the Cums^ 

Take of 

Powdered myrrh, three drams ; 

Cream of tartar. 

Cochineal, each a dram and a half* 

Grind them together in a glafs mortar } then add 
Melted hone)t, fonr ounces j 
Cloves, in powder, one dram. 

Myrrhy particularly under the form of tin£lure> haa 
long been a favourite application to the gum>^ when in a 
rpongy or ulcerated date* 

ILECTUARIVM € MANICAt 

Suec. 

Efefluary of Manna, 

Take of 
Manna, 

Kcfined fugar, pounded^ 

Fennel-water, each two ounces. 

Strain the mixture, uflng cxprelTion ; then add 
Fine, powder of the root of fiorentine oiiice, one dram | 

Frcih drawn almond oUt^one ouoce. 

In this eledluary we have^a gentle emollient laj{at!ve, 
whicli is very ufcful in thefe cafes, where conftipation cither 
aiifes from indurated feces, or is fupported by that 
caule, 

ELECTUARIVM NITROSUM^ 

Cbh* 

Nitrout BUffuarjf, 

Take of 

purified nitre, half an ounce ; 
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Confcrvc of rofes, four ounces, 
them. 

Under this formula nitre may be introduced to a con- 
fiderable e.\teni, without givinj> uneafinefsat theiloma:h, 
.while alHhe lame time its refrigerant power is combined 
with the aftringeiicy of ihe roics. 

ELECTUARIUM TEREBINTHINATUM* 

Suec» 

T^trcblnthin ae Kh^uaryt, 

TaJwof 

Spirit of turpentine, half an ounce ^ 

Honey, one oufice ; 

PowJer of licjuorice, as much as is fuihcient for the formation of ark 
clc£lu.iry. 

It has been efpecially celebrated for the cure of obdl- 
nate rheumatifms, anJ above all, for that modification of 
rheumatifm which has the name of ijlhias^ and uli'ch ib 
found, in many inllances, obllinately to refid other inodes 
of cure. 

LXNCTTTS lenieks. 

Lenient Lifi£lus$ 

Taljc of 

Gum arable, brulfcd, two drams ; 

Cherry water, half an ounce. 

By trituration in a mortar, mix with them 
Almond oil, freJh drawn. 

Syrup of almonds, each feven ounces. 

It may he taken at picafure to any extent that the 
ilomach will eafily bear. 

Confections^ 

This form differs nothing from the former but in pof- 
feifing fomewhat more confidence. 

CONFECTIO AROMATICA* 

Lor.d, 

ArQir.atU CenfeffiQnt 

Take of 

Zedoary, in coarfc powder, 

SatiVon, of each halt an ounce ; 

Pifiilled water, three pints. 

E e 4 
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KlAccratc twenty-four hours; then prefs and flra'ij. 

grained TKjuor, by evaporation ro a pint and a half^ to « . h add • 

fcllowingr, rubbed to a very fine powder: 

Compound powder of crabs-c)awS| fir teen ounecs ; 

Cinnamonj 

Nutmegs, of each two our.cci ; - 
CIovis, cneouiice; 

Smal (r c.<rd3iaom- feeds, huficed, half an ounce; 

Double. refined fugar, two pounds* 

Make a ccnfc^tiun. 

This co[\re£lion, as noiv reformed, is a fulHciently 
grateful and mdtlerately waim cordial; and frequently 
oiven with that intention^ from eight or ten grains to a 
(cruple or upwards, in bolufes and draughts. 

BLECTUARIUM CARBIACUM, CONrECTSO 

CARDIACA. 

EJihh* 

Cvrdmt MleSuarjf commonly called Cordial Confofilon* 

Take ef 

Conferve of onnge-pceli three ounces ; 

Preferved nutmegs, an ounce and an kalfg 
Preferved ginger, fix drams ; 

Cinnamon, in fine powder, jialf an ounce ; 

Syrup of orange-pceU much aa wiU form the whole iato an 
cledluary. 

We therefore confider this preparation as an ufeful re« 
medy lor the purpofee ejrprciTed in its title, 

COlfPfieTIO OPIATA. 

tend* 

Confirm of Opium, 

Take of 

Hard purified opluaij powdered, fin drams ,* 

Long pepper, 

Cinger, 

Ciiravvay feeds, of each two ounces ; 

Syiup of white poppy, boiled lo the confidence of honey, thr^e t»tn«e 
the weight of the whole. 

Mix the puniird opium carcfalty with the heated fyrop : then add the 
leif, rubbed to powder. 

ELBCTOARIVM THEBAiCUM. 

Edin> 

^hikak EkBuar^* 

Take of 

' Powder -of aromarks, fix ounces \ 
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Virginun fnake-root, in fine poWder^ three ouncei ; 

Opiunif difful'ed in a fufficient quantity of Spanilh white-«dne,> 
three dr«nts 

Claiihed honey^ thrice the weight of the powdert. 

Mix them, and form an eledtuary. 

With regard to the quantity of opium in the foregoing 
compofitions, one grain of it is contained in thirty Ax 
grains of the confedio opiata« and in hvc fcruplci of the 
Tiiebaic ele^uary^ 


Sjfrujii, 

Syrups are folucions of fugar in iimple water, or in watery 
and vinous infuAons, and they are chieHy now employed 
as vehicles for meJicines of greater efficacy, few of them' 
being preicribed as medicines themfelves. In making 
fyrups the general rule is to ufe 2^ ounces of fugar to- 
one pine of liquor,* difTolvIng it in the liquor in a waters 
bath ; and, being fee aiide for 24 hours it is to be feummed*. 
and the fyrup poured oiF from the fedimenc. 

The fame roles are proper here as laid down for the' 
fimple deco6ltons, and the purell fugar (hou)d only bc' 
^omj^yed in making the fyrup» The proportion ufed 
fhould be as much as the liquor can keep diftblved when 
cold^ unlefs otherwif* ordered. The vcffel for making it 
ihould be well tinned, and the fyrup when made fet by 
till next day,, and then the faccharine crud removed 
from it. 


\SYKUVVS ACETI.. 

£din. 

of 

Take of 

Vinegar, two pounds and ah half; 

Refined fugar, three pounds and an half; 

Boii them till a fyrup be formed. 

This is to be coniidered'as Ample fyrup merely aci 3 u*»- 
Uud, and - is by no means unpleafanc. 


VVRUPUS ALTHJE/E, 
Lcrid, 

Sy^rup of Marpimallvtcu 

Tekf of 

i'ttfh root of matiKmallow, bruifed, one pound 

£ e 5 
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Double refined fugar, four pounds } 

Dtfiilled water, one gallon. 

Beil the water with the marihtnallow root to one half, and prefa out 
the liquor when cold, Set it by twelve hours ; and after the feces 
have fubfided, pour ofi* the liquor. Add the fugar, and boil it to the 
4 weight of fix pounds « 

Edin.. 

Take of 

Marfiimallow roots, fomewhat dried, nine ounces 
"Water, ten pounds j 
Purrft fugar, tour pounds. 

Boil the water with tHh roots to the confumption of one half, and ftrain 
' the liquor, Ihongly expreding it. Sufier the ftrained liquor to tell 
till the feces have fubfided ; and when it is fiee of the dregs, add the 
fugar j then boil fo as to make a fyrup» 

It is ufed chiefly in nephritic cafes, for fivectening 
emollient decoflious, and the like : of itfelf it can do 
little fervice, notwith (landing the high opinion which 
have entertained of it. 

I^Ya’OPVS CARYOPHYLLl RUBRt. 

, K J^nd, 

Sj^rup (f Clave July^Flawer, 

Take of 

f refh clwc July fiowera, the heels being cut off, two pounds j 
Boiling diftiiled water, fu pints. 

Wacerate the flowers for twelve hours in a glafs veflel ; and, In iht 
ilrained liquor, diflblve the duuble-rcfined fugar, that it may be made 
a fyrup. 


SYRUPUS CARYOPH YLLORUM, 

Syrups of Clave 'July^Tlvwer, 

Take of 

Clove July-flowers, freOi gaiheied and freed from the heels, on'* 
pounds ; 

Furell, fugar, feven pounds and a quarter ; 

Boiling water, four pounds. 

Macerate the flowers in the watts' for a nighty then to the ftrainei 
liquor add the furar previoufly belt, and dilTolve it by a gentle heat, 
, to make the whole into a fyrup. 

fThis fyrup is of an agreeable flavour, and of a flne 
fed colour $ and for thefe it is chiefly v^ued. 
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SYRUPUS COLCHICI. 

EJin» 

^rup of C'Jchicum. 

Take of 

Colchicum root^ freih and fucculent^ cut Into fmall plecesj onfc 
ounce ; 

Vinegar, fixteen ounces ; 

Pure II fugar, twenty-fix ounces. 

macerate the root in the vinegar two days, now and then (haUing the 
veflei i then ftrain it with a gentle prefTure. To the liraincd liquor 
add the fugar, and boH a little To as to form a fyrup. 

The fyrup of colchicum is often fuccefsFuIIy employed 
as a diuretic, and may be taken from a dram or two to 
the extent of an ounce or more. 

SYRUPUS CORTICIS AURANTII. 

Land. 

Syrup of Orange^pnU 

Take of 

Frcfh outer-rind of Seville oranges, eight ounces ^ 

Boiling difiiilrd water, five pints. » 

Maceiafe tor twelve hours in a clofe vcflci $ and, in the (traintd liquos, 
dillulve the double-rwed fugar to make a fytup. 

Edin. 

Take of 

Yellow rind of Seville opangc-pccl, frefli, fix ounces ^ 

Boiling water, three pounds. 

Infiife them for a night in a clofe vefiel ; then drain the liquor ; le: 
it ftind to fettle; and having poured it oft' clear from the ledimeiit, 
difi >lve in it four pounds and a quarter of while fugar, fo as to make 
it into a fyrup with a gentle heat* 

In making this fyrup it is particularly neceffary that 
the fugar be previoofly powdered, and diflblved in the 
infufion with as gentle a heat as poflible,*to prevent the 
exhalation of the volatile parts of the peel. 

SYRUPUS CROCl. 

Loftd* 

^rup of Saf^on, 

Take of 

Saftron, one ounce ; 

Boiling dtiHltrd water, one pint. 

Macerate the faft'ron in the viater, for twelve hours, in a rlof- vffill i 
and diftblvt the double- re&ned fugar in the ftraiued liquor tlia! ic 
may be made a fyrup. 
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Thi» fyrtip prefent frequently prefcribed ; i( is a 
picafant cordial, and gives a fine colour to juleps. 

SVRU^US SVCCI LIMONIS. 

zw. 

Syru6 ef Lmw»juUu 

Tike of 

Letnon*jtt!ce, (drained, after the.fi;cet1iave fubfided, two jNnCg; 
Doubie-iefined fugar, fifty ounces. 

Difiblve the fugar, that it may be made a fyrup. 

STRUPUS e4UCC0 MALORUM LlMOtifORVM. 

Edtn. 

Syryp of Lmam-jutce* 

Tafce of 

juice of lemons, fufiered to fi^and till the feces have fubfided, and 
afterwards ftrained. two poutids and a half. 

Double refined fugor, fifty ounces. 

Difiblve the fugar in the juice, fo as to make a fyrup thereof. 

SYRtPirS FRUCTUS MORl. 

Lofd, 

V Syvi> of the fuice of Mulberries. 

\ ^ 

SYRUFUS FRUCTUS RUBI I D /B U 
JLond. 

, Syruf cf she Jidee of Bafpherriei* 

SYRUPUS FRUCTUS RlBlS MORI. 

Lond. 

Syrup of Blmk Currants* 

Thcfc three arc dirc^cd by the London college to be prepared irj the 
fame manner as fyrup of lemons, which immediately precedes them. 

All the e four are very pleafaut cooling fyrups ; and with 
this intention ^re occafioitally made ufe of in draughts 
and juleps, for quenching thirif, abating heat, in 
bilious or inflammatory diltempers. They are fometimes 
like wife employed in gargarifms for inflammations of the 
mouth and tonfils. • 

SYRUPUS PAPAVERtS ALBS. 

Lonti. 

^rup of the fy/iise Poppy. 

Take of 

The head-* cf white poppies, dried, and the feeds'* aken out? thfie 
pounds and an half ; 
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PowVc-reftned fugar, fix poiinds j 
Diftilled water, eight gaUont, 

Slice and bruife the beads, then boil them in the water to three palloni, 
in a water-bath faturated with fea*ialc, and piefs out the iiquoir. 
Reduce this by boiling to about the meat'uicof four panc.s a id ftrain 
it whilft it is hot, firft through a licve, then through a thin woollen 
cloth, and ftt it afidc for twelve hours, that the fi ccs may fubfide. 
Boil the liquor, paured oft' ftom the feces, to three pints,, and 
diflblvc the fugar in it that it may be made a lyrup. 

SYRVPUS PAPAVERIS fiu di MECONIO, roulgQ 

iriACODlON. 

FJin. 

Syfv/} (tfHOnti Poppies^ or of Mecoftium, commonly called Diacodium. 
lake of 

White poppy heads, dried, and freed ftom the feeds,, two pounds ; 
Boiling water, thirty pounds j 
Pureft fugar, four pounds. 

Macerate the brutiad beads in the Watet for a>n!ght $. next boil til! only 
one third part of the liquor, rema'm j then ftrain itj expreihng:it 
llrongly. Boil the ftrained liquor to the confampiion of one half,, 
and iUain again ; laftly, add the fugar, and boil to a fymp. 

It may aifo be made by dilfotving in two pounds and a half of fimple 
fyrup, one diam of the extra^ of white poppicsi 

This fyrup, impregnated wiib the opiate matter of the 
poppy heads, is given to children in dofes of two or three 
drama ; to adalcs,. from half ati ounce to an ounce and 
upwards, for eafing pain and proci^ing reft. 

SYRUPUS PAPAVfiRlS ERRATICI^ 

Land, 

Syrup of the Red Poppy* 

Tike of 

The ficih flower* of the wild,, or red, poppy, four pounds 
Boiling dilUlied water, four pints and an half. , 

Put the ftowers, by dcgices, into the boiling water, in a water-bath, 
cOnftantly ftirring them. After this, the vclTel being taken out of 
the bath,, macerate for twelve hours ; then ‘pref* out the liquor, and 
fet it apart, that the feces may fubfide* Lallly,. make it into a lyrup, 
with double-refined fugan 

This fyrup has been recommended in diforders of the 
breaft, coughs, fpitting of blood, pleurifies, and other 
^^ifeafes, both as an emollicAt and as an 
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SYRVPUS ROSA. * 

Lond, 

Roji-Syruf, 

Take of 

The dried fietals of the damafk rofe, feveo Ounce: ; 

Duuble-rcfintd fogar, fix pounds; 

Boiling diftilled water, four pints. 

Waccratc the petals of the rofe in water for twelve hours, and ft rain. 
Evaporate the ftrained liqtior to two pints and an hulf, and add cLt 
fugar, that it may be made a fyrup. 

SYRUPXrS ROSARUM PALblDARUM. 

EdUt. 

Syuf of Ptili R</m* 

Take of 

Hale roCes, fielb gathered, one pound; 

Boiling water, four pounds ; 

White fugar, three pounds. 

Macerate the rofes in the water for a night j then to the liquor ftrained, 
and freed from the dregs, add the fugar ; boil them into a fyrup. 
This fyrup may likewife be made from thd liquor remaining after the 
diftillation of ro(c-water, depurated from its feces* 

This fyrup is an agreeable and mild purgative for 
tlildren, in the dofe of half a fpoonful, or a fpoonful. 
It likewife proves gently laxative to adults ; and with 
this intention may be’ of f^rvice in coftive habits. 

SYRUFUS € ROSIS S1CCI&. 

Edin. 

^rup of Dry Rofes ^ 

Take of 

Red rofes, dried, feven ounces ; 

Whiic fugar, fix pounds ; 

Boiling water, Hve pounds. 

tnfule the rofes in the water for a night, then boil them a iit’le ; ftrain 
out the liquor, and addkig to ft the fugar, boU them to the con . 
fiftence of a. fyrup. 

This fyrup w ifoppofe^ . \o be mildly aftringent : but is 
principally valued on account of its red colour. 

SYROPUS SCILLITICUS, 

Edifi. 

Syrup of 

Take pf . i * • 

Vioegat of fqulllsi two pouadi } 
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White fugar, three pounds and a half. 

Make them into a fyrup with a gentle heat. 

This fyrup is ufed chiefly in dofes of a fpoonful or 
two« for promoting cxpeAoration, which it does very 
' powerfully. 

SYRUPVS SIMPLEX, fivB COMMUNIS. 

Utn. 

Simple or Cummtn Syrupy 

Take of 

i’ureft fugar, fifteen parts , 

Water, eight parts. 

Let tlie fugar b;: diflblved by a gentle heat. 

This preparation is a plain liquid fweet, void of flavour ' 
or colour. 


3YRUPU8 SPlN/r: CERVIN/E. 

Lund. 

Syrup of Buckthorn^ 

Take of 

I'hc juld^'of ripe and frefh buckthorn berries, one gallon ; 

Ginger, bruifed, one ounce; 

All-ipice, powdered, one ounce and an half; 

Double. refined fugar, ftven pounds. 

Set by the juice for I'ome days, that the frees may fubfide, and flraln. 
Macerate the ginger and all-fpice in a pint of the ftrained juice, tor 
f mr hours, and ftrain. Boil away the reft of the juice lo three pints ; 
then add that part of the juice in which the ginger and alUfpicc 
have been macerated ; and, laftiy, the fugar, that it may be made 
a fyrup. 

SYRtJPUS e RHAMNO CATHARTlCO /m e SPINA 
CEkVINA. 

Ed.nh. 

Syrup of BHckthom. 

Take of 

The juice of ripe bvekthorn berries, depurated, feven pounds and 
' a half; 

White fugar, three pounds and a half. 

Boil them to the confiftence of a fyrup. 

' Both thefe preparations, in dofes of three or four fpootv- 
fulsj operate as brific cathartics. 
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STRVPU$ TOLUTaNVS* 

Loud 

Syrup of Baljum of Tolu, 

TaJte of 

'I br balfam of Tolu^ ei^hc ounces; * 

Diililled water, three pints. 

Boil tor two hours. Mix with the Hcpjor, ftralned ifter it is cold, tbo 
double refired tugar, that it may- be made a lyrup. 

SYKUPVT BALSAM'ICVS. 

« Elinb, 

Baljumc Syrup, 

Take of 

The f>rup of fugar, juft made, and warm from the fire, two pounds 5 
Tindture of the ballam of Tolu, one ounce. 

When the fjrup has grown .'Ifnoft cold, ftir into it the tinf^ure, by 
little at a time, agitating them well together, till perie^ly united. 

Thefc fyrups are bothr moderately impregnated with 
the agreeable flavour of the balfam, 

8YRUPUS ViOLdl, 

Lend* 

Syrup of P'uUts* 

Take of 

l*he frefli petals of the violet, two pounds \ 

Boiling diftilied water, 6ve pints. 

ATdccrate for twenty-four hours ; afC^rwardt ftrain the liquor, wHhotif 
prefting, through thin linen. Add refined fugar, that it in:)y be- 
macte a fyrup. 

SYRUFUS VIOtARVM. 

Edink, 

Syrup of yioUu„ 

Take of 

Frefti violets, one pound ; 

Boiling water, four pounds; 

Pureft fugar, frven pounds and a half. 

Illace»ate the violets in 'the water for twenty- Ant heur* if» » gl*f*> ot 
leaft a glased earthen veflel, dofe covered ; then ftrain without ex* 
preftion, and to the ftrained liquor add the fugar, .beat fmd make 
into a fyrup. ^ 

7T»i* fyrijp i»of a very agreeable flaVour; aod i» the 
qeantity of a fpooDlvl or (iro Kravei to children gently 
mative. 
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i Yllt'PUS Z1 saiBERIS. 

Lend. 

Syrup cf Ciftgir. 

T akc or 

(linger brulft-J, four ounces ; 

Hoiiin** diiiilled water, threit ptnt?i* 

Macerate tor tour hours, aud {train j then add the refined fugarj that 
Jt may be made a t'yiup. 

Edinb^ 

T ake of 

Beat ginger, three ounces ; 

Boiling waiicr, four poumk ; 

Vureft fugir, feveii* rounds and a half. 

Al .icsratc the ginger in the water ia a clofe veflel for twenty-four hours ; 
then to the liquar {trained, and freed froiA tiic feces, add tlie beat ‘ 
fugar, and make them into a fyrup. 

Thefe are agreeable and moderately aromatic fyrups 
lightly impregnated with the flarour and vlrtttca of 
gmger. 

lYRurvi ACtDVa. 

# Gtn^ 

JM Syrup, 

Take of 

V/eak fpirit of vitriol) two drami } 

Syrup of lemon, fix ounces* 

Mix thtm. 

Where we wifli to obtain a fyrup, not only llrongly 
acidulated, but alfo powerfully atiringent, this formula 
may be confide red as well fuited to anfwer the purpofct. 

sraupus alkalinus. 

Cen, 

Alkalint SvfUp, 

Take i>f 

Salt of tartar, three dranns* 

Simple fyrup, fix ounces* 

Mix them* 

7’his fyrup may be ufefully employed either for tli«- 
defiruAion of acid in the ftomach, or for the formatiao^ 
of neutral or ciFervefcent mixtures. 
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5 VRUPUS ALLir. 
ifucr. 

Syru^ of Curllc, 

Take of 

'I he frcfli root of garlic, fliced, one p/.un.l ; 

Tloiiing vkat»-r, iwo pounvis. 

Maces-ite ihiirri in a cl fc leilcl for un hour 3 add to the flralocU liquurj 
Ketined fugai, two poundit. 

Toil them to a fyrup, 

T his fyrup is recommended for promoting expefto- 
ration in cafes of chronic catarih, and other aftleitions of 
the bread. * 

SYRUrUS AMYGPALINUS. 

Sviup of Jtimondst 

Take of 

Sweet a’monds, one pound 3 
BicCci 4l;poodSj two dram«.r 

Let ti e bimonds be blanched and beat in a ffone mortar with a wooden 
pe^iej then by degrees add barley** water, two pounds 3 llraiti the 
liquor, and iorm it Into a fyrup, wkii a» much dsubie-rehuod 
as may be needfary. 

The agreeable flavour of the almonds, is in I formula' 
communicated to a fyrup, which may be advantageoufly 
employed to fweeten mixtures, or to form a pleafant drink 
when diflufed in water. 


SYRVFVS ClNNAMOKl* 

Rfs, 

Sirup of Cinnamon^ 

Take of 

Cinnamon, bruifed, live ounces 3 
Spirituous cinnamon-water, tv^o pounds. 

Digeli them in a clofe glafs vcll^l for twenty^four hours ; then add to 
the ihained liquor double-refiixd lugar, three pounds 3 boil it to a 
fyrup. 

This fyrup is flrongly impregnated with the cinnamon ; 
and it is proper where we wifh to fweeteli any mixture, at 
the fame timo adding to it an agreeable aromatic* 


Take of 


SYRUPUS EMETICUS. 

Brun* • 

Emctk Syruf* 


Glafi of aatimony, finely powdered, two drams i 
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Rhfnlffl wVe, twfl'ic t>unc“S. 

le» thejT) ^c dp;clt(*d lor thiec days in a gcnilc then flriio the 

liquor throujih i>irCi » and mix w:ib llie ihaT.ed iiciuor ihi.iy ounres 
t)i' d tu'Dltf-ifhjied lugar. Let it be flumcd into a fyiup, and kept in 
a clofe vcflel. 

. I’hsre can be no donbt of this fy nsp being rtrongly 
impregticited with the ciiiecic qu.iiity of the siiuimony, 

SYRUrUS HYORARGYUI. 

Sutc. 

Syv'i^ of 

Take of 

rmified qutekfilver, one dramj 
Cum arable, three drains; 

Roic-wat'jr, as much as is fafRcicnt for ruiuon^ the gum to < 
mucus. 

Let them be rubbed in a mortjr till the quick filvcr totally difappears ; 
then by degtees mix it with iitnple fyrup four ounces* 

In this wc Ira:'? 2 preparation Pmilar to the mercuriaf 
folution of Dr* Plenck, formerly mentioned* 

Medicated Honeys^ 

Honeys differ little from the fyrups : they are made by 
mixing the vegetable decoflion or infufion in honey, and 
boiling them till the honey is reduced to its original 
confjftence. Honey, however, being a particular fub- 
ftance, and liable often to produce morbid effefts on the 
llomach and bowels, and alfo to pafs readily into feri 
mentation^ this form is not fo ufcful as the former. 

MEL ROS/Iv. 

Loftd, 

HQnty of R fjes. 

Take of 

Red r&fe-buds, wUh the heels cut off and dried, four ounces \ 
DiHilled wacer, boiling, three pints ; 

Clarified honey, five pounds. 

Macerate the rofe-petah in ihe water for fix hours ; then mix the 
honey with, the firained liquor, and boil the mixiuie to chethicknefs 
of a fyrup. 

This preparation is not unfrcquently made ufc of as a 
mild, cooling detergent, particularly in gargarifms«, for 
ulceratione of the mouth and tonfils. 
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MEL SCILLiR, 

Loud* 

Jhmy of S^uJh» 

Talie of 

Clauficd }ione\, three pounds ; 

Tiiiituie of iqsulli, pints. 

Boll them in a giai's veHel to the thicknefs of a fyrupt 

The honey will here be impregnated with all the 
part:, of the iquilh* 

OXYMEL .dERUGINlS^ 

' L'M. 

Oxymtl of y^rdigr'is^ 

Take of 

PirpareJ vfrdlgris, one ounce j 
■Vinej/ar, feven ouncei f 
CUrifted honey, fourteen ounces* 

Diffolre the verdigris in the vinegari and drain it through linen } then 
add iiio litMiey, and boil the wMmto a. proper ihitkAela« 

This is ufed only exiernally. for cleanfing fonl ukeeip 
and keeping down fungoua fiefli* 

OXTMEL COtCHlCI. 

Lond^ 

Oxynul of Meadow Saffron^ 

Take of 

The freih root of meadow faffron, cot into thin iliceii one ounce | 
DilViiled megari one pint \ 

Clarified honey, two pounds. 

IWace-atc the rrot of meadow -faffron with the vinegar, in a glafs vcflel^ 
with a genMe hrat, for forty-eight hours. Strain the liquori pieffcd 
out firongly from the root, and add the honey. Lafiiy> boil the 
mixture, frequently llirring it with a wooden fpoon, to the thicknefs 
of a lyiup. 

This oxymel may be confidcred as very analogous to 
the fyrtipus colchku 

OXYMSt 5CltLJB« 

Lond, 

Oxymel of SfuilL 

Take of 

Clarified honey, three pounds ^ 

Vinegar of fquill, two pints. 

Boil them ia a glaii's veflel; with a flow fiie* to the thicknefi of »» 
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Ovymel of fqoills is an ufefol aperient) detergent, and 
expcflorant, and of great fervice in humoral alihmas, 
coQgihs, and other disorders where thick phlegm abounds. 
Jt is given in dofes of two or three drams, along with 
iome aromatic water. 

OXYMEL SIMPLEX. 

Lp/nI. 

Simple OteytfttU 

Take of 

CUtilied honey, two potmdsi 
Dhiilled vinegar, one pior. 

Boil them in a glafs-vcflei, with a ilow fire, to the thicknefi of a 
fyrup. 

This is an agreeable, mild, cooling medicine. It is. 
often ufed in cooling, detergent gargarifms, and not un* 
frequently as an expedorant. 

^ OXYMEL ex ALLIO. 

Van. 

Oxymfl cf Garlic* 

Trfke of 

Garlic, cut in dices, an ounce and a half| 

Caraway feeds, 

Sweet fennel feeds, each two drams % 

Clarified honey, ten ounces $ 

Vinegar, half a pint- 

Boil the vinegar for a little time vwth the feeds bruifed, in a glatct 
earthen veffel j then add the garlic, and cover the vcflel clofc; when 
grown cold, prefs out the liquor, and difl'oJvc in it the honey by the 
heat of a water-bath. 

This oxymel is recommended for attenuating vifeid 
}uices, promoting expefloration, an'd the fluid fecretiens 
in general* 

OXYMEL PECTORALE* 

Brun» 

Pidoral OxymeU 

Take of 

Elecampane roots, one ounce ; 

Florence orris roots, half an own 'e } 

Gum ammoniacum, one ounce | 

Vinegar, half a pint ; 

Clarided honey, one pound % 

Water, three pints- 
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IrC' the rnors, cut and Iruifcd, tc boiled in the water till one-ililid li 
wjiUd i then ftiain the llqu t \ let it flaud to fertle } and having 
poured it off cleai fiom the t-cej, add to it the honey ind ihe ani- 
mo-iiatum, prtVioufly diHohed in the vinegar, MIu them toge.hvti 
by hniiiug them a liuie* 

'I'his compofition is deilgned for thofe diforders of che 
breatt that pioceed from a load of vifeid phlegm and 
obflrud^iun of the pulmonary veflels. Two or three 
fpoonfuls may be taken every right and morning, and 
continued for fome lime. 


* 

hUdkated Wimi, 


Wines are employed as a more agreeable menftruum 
than fpirits, for extrading the medical vittucs of various 
fubllan. ‘a ; and though objedlions aiif’c, from their being 
raiher lels adi c, yet in fome cafes, from their proportion 
of acid they form povverfui folvents, where^ metallic fub- 
rtances are difTolved in them. Wlien the preparation 
with wine is finiihed and drained, an addition of part 
of proof fpirit fbould be added, to prevent fermentation, 
and the air pcluded from the veflel. 




VINCM ALOES. 
huiuk 

JVine tf Akcim 


Take pt 

bocfitdnne aloes, eight ounces ; 

White canelU, commonly callal Wi .iter’s baik, *^wo ounces ; 


Spaoidi white-wine, fix pints; 

Proof- foil it of wine, two pints, 

powder aloes a^d white canelU feparatrly ; when mixed, pour on 
them the wine ; arerwards digeft for fourteen days, now and then 
ibaking them; hftly, llrain. 

It wi I nor be amifs to mix white fand, cteanfed from impurities, with 
the powder, in order Co prevent the moiiVned aioe:> from getting 
into lumps. 


ALOBTICUM, VulgO TlNCTUHA SACRA, 
EJmh* , 

Aioetic commonly called ^kttd^rt^un. 

Take of ' 

Sncocotine aloes, one ounce $ 

Leder cardamom feeds, 
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Qingrr, each one dram ; 

Spanifh tvhice wine^ two pounds. 

tur fevcn d^ys, ftlrring now and ih^Hy and a^torw.irds Oraini 

The iintluYa facra appears from long experience to be 
a medicine of excellent fervice. The dole, as a purga- 
tive, is from one to two ounces. 

VINUM AMARUM,y?i;5 GENTIANi«E COMPOSITUM, 
Edinh, 

Bitter IVm^ or Compound Gentian PHne, 

Take of k 

Cfiiiian root, half an ounce j 
rti'uvijn baik, one ounce ; 
bevillt! oiange-pcc!, dried, two drams ^ 

Candlj «{lhj, one diani \ 
fpirlt, four ounces; 

J’piohh wniie wine, t'^o pounds and a half. 

Fiilt pour on the fpi»it, and af.cr twenty -four hours add the wine j the;, 
niactra e fur three days, and ftraui. 

'I'his wine isiittended to Aipply the place of the tinfiura 
ad jiomachkosi as it was formerly called. 

VXNUM AKTIMONIK 
Lond, 

Wine ef Antlmeny, 

TaTte of 

Viirilicd antimony, powdered, one ounce ; 

Spanifh white wine, a pint and an half. 

Dlgcft tor twelve davi, frequently lhaking the vcfTcl, and iilter the wine 
through pjper. 

'Fhe an:imoniaI wine poflTe.Tes the whole virtues of that 
mineral, and may be fo dofed and managed as to perform 
all that can be eiFeded by any antimonial preparation, 
l^'rom ten to fifty or fixty drops, generally adl as an al* 
teracive and diaphoretic ; larger dofes a£t as a diuretic 
and cathartic, white three or four drains prove for the 
aaoft part violently emetic. 

VINUM antzmonii tartarisati* 

Land. 

Wine of Tartarf/ed Andmny* 

Take of 

Taresrlfcd antimony, two fcruplce \ 
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Hoitinj; diftlllcd wjtcr, two ountr*; ; 

SpAnilh white wine, eight ounces* 

Dinblve the tartdnfed antimony in the boiling di'Aiikd water, and adn 
the wine. 

VINUM ANTIMOKII TARTARISATI, *VulgO VINUW„ 
ANTXMON 1 ALT.. 

EdirL 

of*I’arfafifed Antmcny^ commonly called ^ntimnial Iftm, 

T.ike of 

TartaiiTed natimony, twenty -four grainy 
Spanifh white wine, one pound. W 

Mix them fu as that^hc antimony may be diffolvcd. 

Each ounce of this wine contains two grains of the tar* 
tarifed antimony. 


VIKUM FERRI* 

1 pnd, 

PP^me 9f Iron, 

Take of 

Iron filings, four ounces ; 

Spjnirti white wine, four pints. 

Oigofi for a manth, often fiiaking the ve0c)» and then drain. 

Steel wine, as it was formerly called, is a very ufcful 
preparation of this metal, and frequently exhibited in 
chlorotic and other indifpoiitions where chalybeates arc 
proper. The dofe is from a dram to half an ounce ; 
which may be repeated twice or thrice a day. 

VtNUM IPECACV A'KH^. 

Lond, 

H^int of Ipecacuanha* 

Take of 

'I'he roo^ of ipecscuanha, bruifed, two ounces $ 

Spsniib white wine, two pints. 

Pigeft for ten days, and drain. 

VINVM, ntulgo TIKCTURA IPfiCACVANHJB* 
Edinh. 

Wine, cnmmonly called Tmliurt of Jptcgatetnha, 

Take of 

Ipecacuanha, in powier, one ounce; 

$panidi white wine, fifteen ounces. 

After three days mr ' / ' '' * . . - . 
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Both thefe wines arc very mild and fafe emetics, and 
equally lervlceable in dyfenttrics, with the ipccacuariiia 
in fubilance. I'he common dofe is an ounce, more or 
lefs, according to the age and (Irength of the patient. 

VINUM RHABARBARl. 

Lend. 

IV me of Rbuhjilht 

Take of 

iTlifi'd ^hlJbar^, two ounces and an 1 a!f ; 

c?r'J.Ann':ii-r;x\ib, bruifed ajiU liufkeJ, half an oanccj 
EjfTif'P, (wodjirnsj 
SmuiAi vv.iiti* svliK’, two pints; 

Pro (p'l it, h Ir" a pint, 

Dijeft for tciida)s, and iluin. 

V I N U M R n E I . 

LJmb. 

Rhubarb fVme. 

Talv- of 

Kliii'' \ 1), two ounces ; 
i \ iicih a'lid, one dv.'ta ; 

Pro if ip'tjt, t^o ounces; 
bf white wine, fifteen ounces t 
lM.it.ir ,.' 2 lor feven day-i, and iliain. 

'rhii i a w arm, cordial, laxative medicine. It is ufed 
rhitOy in wt'jikncls of ll»e ilomach and bowels, and fome 
kirt’' of fer cvacu.ubg lisc oflcuding matter, 

ami tlrcngihci'ing ihe tonu ot the vifcera. it may be given 
in cij'l's ol K).n half a {poi»',.'.il to tiirce ct lour fpoon^ 
fills or moiCj according to the circumltances of tiie 
diCurdcT. 

VIKVM rJICOTIANiS. 

Uihjuco JVir.e. 

Take oF 

7 hi.’ diled leaves of the bell’ Virgmlan tobacco, one ounce ; 

Sp-inifii white whie, one pound. 

Maccra^.c for four dayt, and then llraln the litiuor. 

This wine is a very ufcful remedy in the cure of drop* 
fiL’s and dyfuries. 

VOL. III. 


Ff 
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VINUM SCILLITICU:.?. 

W.nc, 

TaliP of 

Jjrii-i fqii:!!, fiiccd, one ounce ; 
one div.m j 

Frenth wlu:e v, iwc, two pounds. 

Ivl^ctrate for linec dayi>, and then fhain. 

By tile wire emplo/i’d as a mcnllruum, {lie aftlve pro- 
perties cf ths* Iqtj-lls may be readily cxi'aii(d; aw-t in 
lome cales at Ict*11; the prefent /ornu la may juuly be cf ■; 
lidered as entitled to a preference over eltnvr ciie a aum, 
or oxymel fcilU'. 

TinSim'^u 

Re^^iSed fplrit is the moft complete fol vent of \V'gpi>;ble 
matter* in the fo^m of oil, refins, or fugar ; and Ji^* 
parts (i{ aiiitnals which a peculiar taile and iaici . 

jts (olution con fills of lacir aiHive p:irt.‘^ in tncir nu» 
Half, v^hich rcndeis it preferatd* to water; ar^l c 
their colour^ arc coinnumic :'t<‘d it :n tiu* moll vdm,!'* ‘V^ 
manner. '1 iiclc ctflouis m jy be heightened bv j 

dition of fixed alkali, thou^'i it i.' apt to injure the (in 1 . / 
^of the medicine. ') he lolver.c power of Ipirii js intr ‘ukU 
by voiatilc allca!!* but by acids, unlHa when 

Changed to the dulcified form. 

TlNCTUItA ALOES. 

Lord, Edifi. 

*fintlme of Al.C'* 

Take ct 

Socotorinc aloes, powdered, half an ounce ; 

Extrafl of liquorice, an ounce and an hdlf j 

Diilillcd water, ^ 

Ptonl fpJrit, of each eight ounces 

Divert in a fsnd-ba«b, now and then /taking the vc/Tcl, until the 
cxira6l be dilT >lve«l ; and then ftrain. 

hi cafes where we wifh for the oof’r^tion of the aloc.s 
ah' i ili< !•; p(*:hrir;^ one of f* Ij'Ic fvirmuL^^ un.L-r 
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llKCrURA ALOES COM POSIT A. 

'J akc of 

Sucnfoiir.e aloes, 

S. r*io.i, 0 ^ cdcli tiiric 0 'iM^.fi ; 

’l'ii)dluie of mviih, twi» j ir.is 
n»i^cfl for cijjht Od)'i, j aid lluin. 

'ilKCJ’URA ALOES C I' M M V R R H A , £ L I XI R. 

TROr R lET AT JS, 

Ei^.lnh. 

7i»i"7///{ tfA!cei Myrrh, con.monly called Elixir Proy net alls*, 
T.'keof 

iV' jvili in p nvJor, tv\o oiiiiccs ; 

J'. c-Ze ne m oanic and a Ihilfj 
liii Ufh'on, one cunce j 
fp'rit ot viinc*, 

t'»i. if. ioirit, (if tacli one pound. 

L-; V'i tfiv- ir.ytih vvitlj the lui.n^i for the fpace of four days; then add 
i]e<icc‘t in powd'-r, and flit f.ifl'iin; continue tlic dlgeftion for 
d.i}a lon^ci, fuO'er the icces to iubhde, and pour ofk' the clear 
K wr. 

'I'dis medicine 5s high^^’ recommended, and not un- 
?cUi vtdly, as a warm llin r.t and aperient. Itftrengih- 
• 1 Lij ilo'A ach, cMatudt: Iminteftinal canal, and pro* 
'fcus 'iic i.aiu’.a! fecreae* in general. Its continued ufe 
< M'l !rr-.]jcntly done nuicia crvice in cachectic and idleric 
" li-iriiic obilriituoi's. and other fimilar diforders ; 
p.rticLi'ariv in cold, pale, phlegmatic habits. The dofe 
■f!.))' he irom twenty drops to a tea-f])Oonful or more, 
: .mlc iir thrice a day. 

; I I CI UR A ALOES VIT R lOT ATa, VufgO ELIXIR PRO* 
PRItTATtS VITRIOLATUM. 

Edlrh. 

TinSlure cf jSIcci, commonly called Elx'xr Vitriolic Pr«- 

/irit.Vfii. 

Take of 

Myirb, 

hocotoiinc a’oes, bf each an ounce and an b-df ; 

I f f.fr iTi, . f f U'l:*' . 
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Digefl th; myrrli with the fpiiit for 1‘our days in a clofc vefTcl j then 
ad-1 the lati’ion and aloes 

Diged <)g /m four djys j and when the feces have fubhded, pour off 
the linddure. 

This tintiluie poffelics the general properties of the 
prececiing4 

TIKCTURA \R0MAT1CA, CINNAMOMI COM- 

rCi)l TA. 

Ft, mb, 

Armaiic Tinciure. or CLm*Qund T'in&urc cf C.nnam'jtim 

Take of 

Cinnamon, fix drams ; 

Lcff r Cardamom feeds, ore ounce ; 

Caid^-n an^jciic-^-r o’, tliree di ams ; 

Long pippcr, l\'o trains j 
Pr-...f.r.i jit, t VO ; lunl iirci an ha f. 

Hlaceiat? for f..ver. d.u, and filter the iin£lure. 

This very warm aroniaiic too hot to be given with- 
out dilution. A tca-fpoon ui or two may be taken in 
wine, or any Qihf'r couvcniei.t vehicle, in languors, wsik- 
nefs of the llornach, flaiuicndts, and other fimiUr 
complaints. 

T:NCTUIIA ASAFOETIDA, 
lend. 

7 'iiilure of yJj.ifctuJa. . 

Take rtf 

Afi»fx't‘da, fos.r ounces ; 

Rf£)i<iei fpiri', of wire, pints. 

v^ith a gentle heat fin fix d/ys ; and firaln. 

TJNC/URA ASAI-OK’I ID A, TIK CTIJR A I'OETlDA. 

J'ii.rb, 

nf Ajofixt\<luy CJ':nnK>f;!y caileJ Fa'tidliinFiurt. 

Take of 

AfiifoftJda^ fouro'irc.”; 

Kf'£lincd ipirif of oh.*, two p^undi and an half. 

K)f fix diys; and U ain, 

This tini^Ui'e p' fit fie? the virtues of. the afafoetida 
r/clf; find may be given in dofes of (rota ten drops to 
fifty or fixty. 
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TINCTURA AURANTII C0RTICI9* 

Lrndm 

TMure of Qrange-Fesf, 

Take of 

F«(h orange-peel, three ounces j 
Proof (pirir, two poutvis. 

Digcft for ihiee (laysj and ftrain. 

This lindlure is an agreeable bitter, flavoured at th« 
fame time with the efiential of the orange-peel. 

TlNCTt/RA balsa Ml PERUVIAN!<« 

Lend. 

*Tk^ur€ (f tbe BalJjtn of Peru. 

Take of 

Baifam of Peru, four ounces ; 

Redbiied fpiiit of wine, one pint. 

Digcft until the b^lfam be ditlblvevl. 

This tin£lure is at prefent but little employed, un* 
lefft in compofition, either under this or any other 
form. 


TINCTURA BALSAMl TOLUTANU 
Land. 

Tmffure of Baljam of *Tolu» 

Take of 

fialfam of Tolu, one ounce and an half ; 

RcQiiied fpirit of wine, one pint. 

Digeft until the baifam be diftblved, and Arain* 

TINCTURA TOLUTANA-^ 

Sdir.b. 

*Jm£Iur£ cf Tolu* 

TtVe of 

IJalf.«m of Tolu, an ounce anti half j 
Reftified fj-rit of wine, one pound, 

Digeft until the baliam be diHoIvcd ; and then ftra'in the tinfture. 

This ff>lution of baifam of Tolu ponefTcs all the virtues 
of the baifam itfelf. It may be taken internally, with the 
fevcral intentions for which that baifam is proper, to the 
quantity of a tea-fpoonful or two, in any convenient 
vehicle. J^ixed with the plain fyrup of fugar, it forms^ 
an elegant balfamic fyrup. 

FfS 
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tinC'jijua rii\'/o'^s comfosita. 

lorj. 

C'.n / .ut u 'i ,} cl. t i rl ift 

Take of - ’ 

re*'?,ni^, llijc.; v.i:Pvei ; 

S'o'tix, fii.* rt'i, o-inc<’5 ; 

Bj l.’Mi Of i ol", i j K'ti j 
bc.cfjt >' itH* a!ni I vi 1 !:■> • un* •» ; 

Rl'ttHlid (.r tvvti 

Di^cil WHO is Ilf it fjr (lii-jv* dayi, and f^raln. 

TI N C r U -t A hE E 7.0 *. r-. I CO M 70S I !' A , V(V/^5 3 A J. S A VI U M 
1 RAU M M ICUM, 

I'M. 

Cf^nflcuna^Tir.Iiure ff B i;*-!;:, co;urri{>nly failed 
T?kr (f 

Benzoin, three ounsC*: ; 

E * fain r f j-*fru, two ou 'Ccs ; 

Weparic aloe.s, h.alt an ouiicf j 
Rfttiiied fpirit of wine, two iiounc^s. 

Digcft them m land-Kcac for the Ipacc of ten days, and then drain the 
baifani 

The compound tinflure of benroin or traumatic br lOm. 
Hands highly recommended, externally, forcleand g and 
healing wounds and ulcer?, for difeuffing cold tuninur?, 
alLaying gouty, rheumatic, and other o.d pains and aches ; 
and likewile intf-rnally, for warming and ftrengthening 
the rtomach and inteftines, expelling Sarulencies, and 
relieving colicy complaints. Outwardly, it is applied cold 
on the p irt with a feather j inwardly a tew crops arc lakea 
at a dnac, in wine, or any other convenient vehicle. 

TINCTURA CANTHAR 1 D 13 . 

Lnnd. 

TiKilure of the Spaoijh Fly* 

Tak^ of 

B'utfed cantharides, two drams ; 

Cochint-ai, powiicrrd, half a dram ) 

Proof- fi), i, o .(•_ fiir.r and an half. , 

Pigeft foi tight days, and ilrain. 

Edmk* 

Take of 

Caathaudei, one dram } 
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Proof-fp’iiit, one pound, f 

Digcit lor four days, and itialn through paper. 

The ufu-il dufe of thefc tin^'tures is from ten to twenty 
drops, which may be lah. n in a i;Uis at water., or any 
other more aj^rccable ] qaar, twice a clay ; and incre lU'd 
by two or three drops ai a time, according to the eftef-t. 
The tindure of caritLarides uas of la^e been higiily eeic' 
brated as a fuccelsfal icincdy in diabetic cakf. 

TIN’CTURA CARDAMOMl. 

^inBurf 9f Cj>damo}n, 

Take of 

LefTer cud im‘'rr-''r c l , hulked and b- uifccli three ouncei; 

Proof, tpiiit, two pin a. 

D get lor eiphe djy6| and faain, 

Edhh, 

Take of 

Lelfcr cardamom feeds, four ounces ; 

Pr«of-lpirii, two pounds a id a i 
Macerate for eight daye, anu llrain thiough paper. 

Tindlure of cardamoms has been in ufe for a confiderable 
time. It is a pleafant, warm cordial ; and may be taken, 
along v\itb any proper vehicle, in dofes of from a drain 
to a fpconful or two, 

TINCTURA CARDAMOMI COMPO^IFA. 

Lord. 

Com/cund ^ir.tiure (J 

T»kc of 

jL.efrer caidam^m- feeds, hufktd, 

Caraway-feeds, 

Codiincal, «a;h, pov dcr d, two drrms 5 
Cinnami n biuilid, ha f an cunce j 
Raifins, Honed, ('mi ounces j 
Frool fpiiit, two pints 
E^i^eil for ioarteen deys, and Hrab, 

This tindurc contains fo fmaM a proportion of carda* 
iDOQis as to be iiardly cniiiled to drrive its name from 
that article. 

FU 
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tinctura ca$carii.i..x. 

Land, 

’Ti figure cf Cafe at ilia* 

Take of 

The baik of rafcanlla, powdered^ four ounces j 
Proof-fpirit, two pints. 

Dige/l with a gentle heat for eight days^ and Arain* 

This tinilure may be employed to anfwcr moll of thofc 
parpofes for which the bark Itfelf is recommended. 

TINCTURA CASTOREI. 

I4’ fid. 

7 ; Ilu‘e cf Cafion 

of 

llusha csi^or, powdered, two ounces j 
i*ronf‘-l’pirir, two pints. 

1) ge.l lor t':n d:ys, and Itraln. 

Edhb. 

Take of 

Puiifha ca/lor, an ounce and a half | 

Re^lifiCi Ipiiit of wine, one pound. 

D.g i.t them' ior fix days, and afterwards ftraln off the liquor. 

The tir.fiure cf cador is recommended in mod kindi 
( r nervoui ompUints and hyderic diforders t ihe dofe ii 
Ji jm twenty drops to forty, fifty, or more. 

TIXCTURA CASTORE! COMPOSiTA. 

EJifib, 

Compound Ttniiure of Cafsn 

Take of 

lUiHian ciftor, one ounce ; 

Ar.'*<eii'a, h. if an ouf.ee j 
Spirit of jmTiO.ua, one pnund. 

Digcit for fix dayi in a ciwlc-ilt.pped phial, and (Iraint 

I'his compofiiioA is a medicine of real efficacy, par. 
licularly in hylierical diforders, and the fcvcral lyinptoms 
which accompany them. 

TINCTURA CATECHU, , 

Load* • 

VCittcIure of Catcebu* 

Take of 

Catechu} three ounces $ 
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Crnnamon^ bruifedi two ounces ; 

Proof-fpirit, two pints. 

DIgeft for three days, and ftraln. 

TINCTUKA catechu, vulgo TINCTURA JAPONICA. 
Edtn&» 

7in£}ure of Catechu ^ commonly called Japonic Tin&urt^ 

Take of 

InfpilTated juice of catechu, three ounces ; 

Proof-fpirii, two pound* and a half. 

Digcfl: for eight days, and Jtrain. 

This tinfture is of fervice in all kinds of defluxions^ 
catarrhs, loofeneffes, uterine fluxes, and other diforders, 
where mild aftringent medicines are indicated. 7' wo or 
three tea-fpoonfuls may be taken every now and then, 

TINCTURA CINNAMOMU 
Lond» 

TtnBurc of Cinnamcn, 

Take of 

t innamon, bruifed, one ounce and an half j 
Proof- fptrit, one pint. 

Digcd for ten days, and flraln. 

Edinh. 

Take of 

Cinnamon, three ounces ; 

Proof-fpirit, two pounds and a half. 

Mjceute tor eight days, and fira^ii. 

The tinfture of cinnamon pofiefies the reftringent vir- 
tues of the cinnamon, as well as its aromatic cordial ones.- 

TINCTURA CINNAMOMI COMPOSITA, 

Lond, 

Compound Tinflurc of Cinnamon 

Take of 

Cinnamon, bruifed, fix drams ; 

Lefler cardamom-feeds, hulked, three drams 5 
Long pepper, 

Ginger, of each,, in powder, two drams j 
Proof-lpirit, two pints, 

Digeit fur eight days, .and ilrain. 

Ffs» 
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From the different articles which this tinAore conttisst 
It muff neceffarily be of a more hot and fiery natore than 
the former* 

TINCTURA COL'UMBAB. 

LW. 

^in&ure tf C^lumba, 

Take of 

Colombx rooty Rowdered, two ounces and an half ; 

Proof-fplrity two pints. 

Digeft for eight dayS| and itrain. 


Take of 

Colomba rooty powderedy taro ooncei } 

Proof-fpirit, two pounds. 

Digfft for eight duySy and ftramt 

This tifiAure maf be advtntageoufly employed againil 
bilious vomitings, and thofe differ 4 ffomachic ailments, 
in which the columba has been found ufefui. 


TirrCTVRA ClSrCHONAB, fivi CORTICIS r£RVVIAKX. 
Ti«4f?«r'r cf Pfrttvmn Bark, 

Take of 

PeiovUn bark, powdered, fix ounces ) 

Proof-fpirit, two pints. 

Digeft with a gentle heat for eight days, and ftrain. 


TINCTURA CORTICIS PERUVIANI. 

^inBurt tf Firuvlan Bark,, 

Take of 

Peruvian bark, four ounces { 

Proof- Ipirit, two pounds and a balfi 
Digeft for ten days, and ilrain# 

This tinAure may be given in dofes of from a tca- 
fpoonful to half an ounc^, or an ounce, according to the 
different purpofes it is intended to anfwer* 


TIKCTORA ClWCHOW-ffiy/vr CORTZCXS PgRVYIANI 
COMFOSITA. • 


Compound TmQun tf Ptruvh* B»k^ 
lamvhahark, powderod, two ounces} 
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Exterior peel of Seville oranges, dried, one ounce end an half; 

Virginian I’nake^root, bruifed, three drams j 

Saffion. one dramj 

Cochineal, powdered, two fcruples ; 

Proot-fpirit, twenty ounces. 

Digeft for fourteen days, and ftrain. 

As a corroboant and (lomachtc It is given in dofes of two 
or three drams : but when employed for the cure of inter* 
mittents, it mull be taken to a greater extent. 

TINCTUKA CINCHON.®, CORTICIS PERUVIANI 

AM MONIATA. 

Land, 

jimmonlaied 7inBure of Peruvian Sark, , 

Take of 

Peruvian bark, powdered, four ounces ; 

Compound fplrit of ammonia, two pints. 

Digeft them in a clofe veHel for ten days, and ftraln. 

This compoiition feems anneceiTary. . 

TINCTURA CROCl* 

Edinb, 

%n&ut€ of Saffron, 

Take of 

kngUih faflFron, one ounce ; 

Proof- fpirit, fifteen ounces. 

After digefting them for five days, let the tin^ure be ftralaed througH 
paper. 

TINCTURA FEBRI MURIATI* 

Lord. 

^tnSlure ef Muriated Iron, 

Take of 

The ruft of iron, half a pound j 
MuriAlic acid, three p ounds ^ 

ReAified fpinc of Hiue, three pints. 

Pt.ur the muriatic on the luft of iron in a glafs vrfiel ; and 
ihake the mtxtiire now and then during tbtee d^ys. Set it by 
that the feces may lobfide ; then pour efi' the liquor \ cvjporatu 
this €0 one pint, and is hen cold, add to it the vinous fplric. 

TlNCrURA FJERRI, vulgo TINCTURA MARTlS. 

• FJinh. 

Txwfjfa/c Iron, 

Take of 

The fcales ofiron, purified and powdered, tliree ounces ; 

f f6 
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Muriatic aci'df as much as is fuflicleot to difTolve the powder. 

DJge/i with a gentle heat j and the powder being difTolved, add de 
re^ified fpiritof wine as much as will make up the whole liquor two 
, pounds and a half. 

From ten to twenty drops of either of the tinwares may 
be taken twice or thrice a day^ in any proper vthick. 

. TINCTVRA F£RRI A MMON I AC AL 15. 

LW. 

Ammoniac Ttn&urt of /rea. 

Take of 

Ammoniacal irons faur ounces ; 

Proof fpirit, one pint. 

Digeft and ftrain. 

This is the old tinBura fiorum martlalium. 

TINCTURA GALBANX. 

Itwd, 

Tindure of Galhanum, 

Take of • 

Caibanums cut tn fmaU pieces, two ottucee $ 

Proof-fpirit, twi pints; 

Digeii with a gentle heat for eight days, and drain. 

This tindure may be fuccefsfully employed in cafes of 
flatulence and hyiletia^ where its cffedls are immediately 
required, particularly with thofe who cannot bear afa* 
fostida. 


TlKCrURA C£NTIAN.ffi COMF05ITA. 

Loni. 

Compound TinBurt of Gimlaiu 

Take of , 

Centiah r'»ot, fliced and bruifed, two ounces 5 
Ixteri>r dried peel of Seville oranges, one ounce ; 
l.cirer esr^amom feeds, hulked and bruifed, half an ounce i 
Pfoof*fpjrir^ two pints. 

Diged for eight days, and drain. 

tlKCTURA GENTIANAE COMFQSlTAa 

W/0 ELIXIR STOMACH rpUM. 

Edinl^. 

SUtit T?af?are, or Compound T^nBurt of Gontianf commonly called 
S,6ma6bk 

Take of 

CS^niian root, two ounces j 
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SevUlc orange-peel) dried) one ounce | 

Caaella »1ba, half an ounce ; 

Cochineal, half a dram ; 

Proof.fpirit, two pounds and a half. 

Macerate for four eayS) and ftrain through paper. 

Thefe are very elegant fpiritnous bitters. 

TINCTURA GUAIACI, 'Vtf/gO ELIXIR GUA1AC1NUM« 
Edinb, 

TwBure ttf Gualacum^ commonly called Elixir ofGuaiacm» 

Take of 

Gifii) gua'acutO) one pound ; 

Redfified fpiric of wine, two pounds and a half* 

Digeft for ten dayS) and ftrain. 

TINCTURA GUAIACU 

TinfUure of Guaiacum* 

Take of 

Gum guaiacum, four ohncea ; 

Compound fpirit of ammonia, a pint and a half* , 

Digeft for three days, and drain. 

TINCTURA GUAIACt AMMONIATA* *VulgO ELIXIR 
GUAIACINUM VOLATILE. 

Edinb, 

TtnSure of Guaiacwrif commonly called Folatilt ERxir of 
Gif'jiacain* 

Take of 

Gum guaUcum, four ounces ; 

Diftilled oil of falFafraS) half a dram ; 

Spirit of ammonia, a pound and a half. 

Macerate for (lx days in a dole velTel) and drain. 

Thefe are very elegant and ei&caclous tinAures ; the 
volatile fpirit excellently diflblving the gum, and at the 
fame'time promoting its medicinal virtue, fn rheumatic 
cafeS) a tea) or even table, fpoonfal» taken every morning 
and evening in any convenient article, particularly in 
milk, has proved of fingular fervice. 

TINCTURA HELLEBORl NIGRl. 

• land. 

Thffure of Slack Hellebore* 

Take of 

Black hellebore-root, in coarfe powder, lour ovoces j 
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Cochineal, powdered, twolccuptei} 

Prtiof-fpirit, t^op-nts. 

Dtgeil with a gentle heat for eight oays, and ftrain, 

TINCTURA MELAMFODll, HELLfiBaRI NIGRI* 

SnHtii, 

TinHuYt cf Mt'ant^QdiUm^ or Black Hclithwtt 

Take of 

Black hellebore root, four ounces ; 

Cochineal, half a dram ; 

Proof-ipiiit, two pounds and a half, 

Digeft for eight days, and hiter tinware through piper* 

This linAure has been found, from experience, par- 
ticularly fcrvicca«^le in uterine obftru^lions : in fanguinc 
conftitutions, where chalybs^'ates are hurtful, it feldom 
fails of exciting the menilrual evacuations, ami removing 
the ill confequences of their lupprefTion. A tea-fpoonlul 
of the tindure may taken twko a day in warm water, or 
any other convenient vehicle. 

TIWCTUIA JAtAPIl, 
t9n4» 

^inBurt if Jalap* 

Take of 

Powdered jalap root, eight ounces} 

Proof- fpirit, two pints. 

Digeft with a gentle heat for eight dsyi, and ft rain* 

TINCTVRA JALAPJB. 

« Bdinb, 

^ ' TmBun nf Jalap* 

takeof 

Jalap, in coarfe powder, three ouncci } 

Ikoof-fpirii, fttteen ounces 
IHgeft datm for eight days^ and ftrain the tindlure# 

TINCTURA RINO. 

Edinb* 

TinBitn ^ Qum Eim» 

rskeof . 

Gum kino, two ounces } 

Proofs fpirit, a pound and an half. 

Ci|k iiysf aad ihtahip 


*S 
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This is one of tke bed forms under which it can be 
exhibited in obftinate diarrhoeas, and in calcs of lientcria. 

8P1R1TUS LAV£NDULA COMPOSITA* 

Land 

Cempound Spirit of Latfittdir, 

Take of 

Spirit of lavender, three pints; 

Spirit of rofemary, one pint ; 

Cinnamon, bruil'ed, 

Nutmegr, bruifed, of each half an ounce ; 

Red faunders, one ounce. 

Digeft for ten days, and ilrain. 

SPIRITUS LAVfiNOUL-® COMPOSITUS. 

Land* 

Compound Spirit f Lavendtr, 

Take of 

Simple fpirit of lavender, three pounds; 

Simple Ipirit of rofemary, one pound ; 

Cinnamon, one ounce ; 

Cloves, two drams ; • 

Nutmeg, half an ounce; 

Red faunders, three dranns. 

Macerate feveu days, and ftraln. 

Thefe fpirits are gratefal reviving cordials, and have 
been long hoiden in great cileem, under the name of Palfy 
Drops, in all kinds of languors^ weaknefs of the nerves^ 
and decays of the aged. 

TINCTURA MOSCHI. 

Mdinhm 

Tinliurr of Mufk^ 

Take of 

Mu Ik, two drams; 

Rc€titie<l fpirit of wine, one pound. 

Digeft for ten days, and itrain. 

TINCTURA MYRRBAt 
Land* 

^Tift^ure of Mirrk% 

Take of 

Myrrh,' bruifed, three ounces ; 

Proof fpirit a pint and an half; 

Ri’dbfied fpirit of wine, half a pint. 

DigcR with a gentle heat foi eight days, and AralOf 
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tinctura myrrhjb* 

Edmh» 

^ ^ TtMihtrt of Myrrh, 

Take of ^ 

Myrrhy diree ounces; 

Proof-rpiritSj two pounds and a half. 

After digeftioo for ten days, ftrain off tinflure* 

TinAure of myrrh is recommended internnUy for warm- 
ing the habit, ftrengthening the folids, opening obftruc- 
tions, and refitting putrefattion. The dofc is from fifteen 
drops to forty or more. 

TINCTURA OPII. 

JLond, 

Tinffare ^ Opium, 

Take of 

Hard purified opium, powdered, ten drams ; 

Proof- fpirit, one pint. 

C^lgeft for ten days, and firain. 

TINCTURA Oril, Ji^€ THCBAICA, *VulgO LAVDANVTH 
L1QU10UM» 

Edinh, 

TmB«rt of O^um^ or Thehaic Tiiffiure, commonly called Lifuid 
Laudanum, 

Tikcof " 

Opium, two ounces ; 

Proof- fpirit, two pounds* 

Digett four days, and It rain off the tmfture* 

TINCTURA OPII CAMFHORATA. 

Lond, 

^ CampkoraUd Ttnffurt of Opium, 

Take of' 

Hard purified opium, 

Flowers of benzoin, of each one dram ; 

Camphor, two fcruplcs j 
Oil ofanifeed, one dram ; 

Proof-fplrit, two pints 
Digeft for ten days, and ftralo* 

TINCTURA OPII AMMONIATA, WgS ELIXIR^ 
PARCCCRICUM. . 

E^nbt 

AmmnUttd TtnEurttf Opiums commonly called Pangoris Elixir* 
Titee of 
Aeidof bcQsoio^ 
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XngliiK faf&on^ of eaeh three drams ; 

Opiunriy two drams ^ 

Diftilled oil of anife.^ds, ha'f a dram; 

Spirit of ammonia, fixt&en ouncrs. 

Digeft four days in a dole ven'el, and Itraia* 

This tinilure contributes to allay the tickling which 
provokes frequent coughing; and at the fame time is 
fuppoftdto open the bread, and give greater liberty of 
breathing : the opium procures a temporary relief from 
the fymptoms, while the other ingredients tend to remove 
the caufe, and prevent their return. It is given to children 
againd the chincough, &:c. in dofes of from five drops to 
twenty ; to adults from twenty to an hfandred, 

TINCTURA RHABARBARl, 

Lor.d* 

Tiniiure of RMark* 

Take of 

Rhubarb, diced, two ounces ; 

LelTfr cardamom feeds, bruifed, half an ounce; 

Sadron, two drams ; 

Vroofofplrit, two pintl. 

Diged for eight days, and drain. 

TINCTURA RHBI, 

Edinb* 

Tin^iurt of Rhubarbs 

Take of 

Rhubarb, three ounces ; 

Lcffer cardamom feeds, half an ounce ; 

Proof- fpirit, two pounds and a half. 

D'lged tor feven days, and drain. 

TINCTURA RHABARBARI COMPOSITA, 

Eoitd* 

Comj^ound TinSlure of Rhubarb, 

Take of 

Rhubarb, diced, two ounces; 

Ginger, powdered, 

SadVon, each two drams ; 

Liquorice-ro^t, btuifed, half an ounce ; 

Didihed water, one pint { 

, Proof fpirit, twelve ounces by mcafure. 

Diged for fourteen days^ and dtain. 
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TIHCTURA RHBl AMAKA. 

Bittir TtnHurt of Jthubarb* 

Take of 

Khubarb, two ounces ; 

Ceniian-rool, ball au ounce; 

Virginia;! (naku-TMOt one dram; 

Proof-Ji-nit, iwo pounds «nd a half. 

Digcit for feven ua^s, and ilrain. 

TiKCTURA RHEI DVLCIS* 

Edmb. 

S^veet ^TinBure of Rhtthai b* 

It IS made by aiding to the Hrained tindture of rhubaib, four ounces of 
fugar- candy. 

AH the foregoing tinflures of rhubarb are defigned af 
fiomachfcs and corruborant3» as well as purgatives. Jn 
weaknefTes of the Homacht indigeftion» laxity of the in- 
teftines, diarrhoBas, colic* and other fimilar complaimi^ 
thefe medicines are frequently of great fervice. 

TINCTVRA RHEI CUM A I.OE| Wgd E L ISTl R SACRUM« 

Mdwb* 

Tt^Bun Rhubarb with Aloes, commonly called Saered E!Unr» 
ftfto of 

Rhubarb* ten drams \ 

Socptorinr aloes* fix drums ^ 

cird'tinom feeds, half an ouneo) 

Proofofplrit* two pounds and a half. 

Pjgeft fer fesen days* and Ar.in. 

This preparation is very much employed as t warming 
cordiaH purge. 

.TiNCTURA SABIK.A COMPOSITAi. 

Lend* 

* ComPoafid ^wBure 6f Savm* 

Tate of 

Batrak of iavin* one ounce ) 

Tiodure of caftor, one pint | 

Tincture of mynh, hslf a pintA 

tUl the extract of favin be dlflToWed* and Ihea ftra^o. 

This preparation may be given in dofes of from 
dilpi to twenty or thirty, or jBU>re« in penny-royal water, 
ipfilan/ ocher fuiuble vehicle. 
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TINCTURA SCILL/Ei 

Lend. 

*Tlnciure cf S quill » 

Take of 

SquHiS, freih Hricd. four ounces; 

I'roof f[ i.it, tw ' pints. 

Digeft for eight days, and peur oft* the liquor. 

TINCTURA 8ENNJE. 

L^iid, 

^inRurt of Senna ^ 

Take of 

hervn, one pound ; 

CariD^aY- fet‘<h, biuiftd, one Ounce ind sn holf; 
l.tlTi't caid<iinom-le: ds, biuifed, half an OUiiCfc; 

Kani hotted, tixee' n | 

I’l )of fphir, one- gallon. 

Digeit for fourteen dayi, and ftrain* 

TINCTVftA SBN'NA COMPOSITAf VW^0 

(Aivrts. 

EdtnS^ 

Compound TtnSurt of Senna f comtnonly called EliteW of Hioltko 
Take of ’ 

Senna leaves, two nuncei ; 

Jalap roor, one oun< e \ 

Coriander (e^ds, halt an ounce ; 

I’rour Iptrit, thres pounds and half, 

D*gelt for feveri da; 6, and to the ftrained liquor add four OQncei..of 
fug 4 r>candy 

BoiK thefe tiniPures oftentimjs relieve fl-itulent C9ra- 
plaints and colics, vvhrre the.co:nmon cordials have Uule 
cifed : the dofe is from one to two ounces. 

TINCTURA SERPEMTARIA* 

Lond* 

^iuSfure of Snake roat^ 

Tike of 

Virginian fneke root, three ounces } 

Proof* fpir'', two Q|n:e. 

Digeft for eight days, and ftrain. 

Edlnbm 

Take of 

VirgioUn fnakcroot, two ouuetc; 
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, Cochineal} one dram ; 

Proof-fpirity two pounds and a half* 

Digeft for four dayS) and then ilrain the tincture. 

This tinflure may be taken to the quantity of a fpoonfiil 
or more every five or fix hours ; and to this extent it often 
operates as a ufeful diaphoretic. 

TlNCTUtA VALERtAN^. 

hond. 

Tinffure cf Valertattm 

Takh of 

The root of wild valeiian, m coarfe powder, font ounces 5 
Prodpf-fpirit, two pints. 

Digeft with a gentle heat for eight days, and ftraio. 

> This tindure proves of a deep colour* and confiderably 
flrong of the valerian, though it has net been found to 
anfwer fo well in the cure of epileptic diforders as the root 
in fubftance, exhibited in the form of powder* or^^bolus. 
The dofe of this tindure ii from half a fpoonful to^a 
(poonful or more* twice or thrice a day. 

TINCTURA VALERIANA AMMOKtAtA* 

tond. 

Amumiaud Tindure tf 

Tike of 

The root of wild valerian, in coarfe powder, four ounces | 
Compound fpirit of immonia* two pmtl. 

Digeft lor eight days* and ftraln, 

TINCTURA VALERIANA AMMONIATA, nfulg9 TIKC* 
« TURA VALERIANA VOLATIL18. 

Ed^r.bm 

wfaiviMrie/id nffurt 9/ Vakrian^ commonly called PaAirj/a TinSiun 
9/ yaltrian. 

Take of 

Wild valerian root* two ounces ; 

Spirit of ammonia* one pound 
Jdacerate for fix days in a f lofe veficl* and ftrain. 

The dofe may be a tea-fpoonfui or two. 

TINCTURA VBRATRI*^a;f HBLLEAORl ALEI* 

Edinb, 

tifiBure of Viratrumf or fyhitt Hilhbortik 

TiMof 

' iirhlte hellclmre coot, eieht ouneei : 
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Proof* fp'int, two pounds and a half. 

DigeA them together lor ten days» and filter through paper* 

This tindure is fomecimes ufed for acuating catharticSf 
&c. and as an emetic in apople£liC and maniacal diforders, 
•It nnay lilceivife be fo managed as to prove a powerful al- 
terative and deobllruent, in cafes where milder remedies 
have little effedl ; but a great deal of caution is requifite 
in its ufe : the doie, at firft, ought to be only a few drops j 
if confiderable, it proves violently emetic or cathartic. 

ACIDUM VITRIOLI AROMATICUM, njulgo ELIXIR 
ELIXIR ACIOUM. 

Ed fib. 

Arm'iiiC Add a/ Vidrol^ commonly called Add EliAr of VttrhU 
Take of 

Re£lifie(ftolr*t of wine, two pounds ; 

Drop into it by little and little fix ounces of vitriolic ac'd ; digeft the 
mixture with a very gentle heat in a ciofe veilel for three dayS| 
and then add of 
Cinnamon, an ounce and a half; 

Clinger, one ounce. 

Digeft again in a veflcl for fix da5^s, and then filter the tlnflure 
through paper in a gUfs tunnel. 

This is a valuable medicine in weaknefs and relaxations 
of the ftomach, and decays of conftitution, particularly in 
tbofe which proceed from irregularities, which are ac- 
companied with flaw febrile fymptoms, or which follow the 
fupprefijon of intermittents. Jt frequently fuccteds after 
bitters and aromatics by themfelves had availed nothing. 

SPIRITUS /BTHgRlS VITRIOLICI AR0MAT1CVS« 
n)ul%0 ELIXIR VITRIOL! DULCE. 

,Ed\rtb, 

Aromatic Stirit of VitriJk Ether, commonly called Sweet E/ixir of 
VitrioL 

This is made of the fzmc aromatics, and In the fame manner as the 
tin^tura aromatica ; except that, in the place of the vinous fpirit^ 
fpirit of vitriolic ether is employed. 

This ia deligne^ for perfons whofe ftomschs are too 
weak to bear the foregoing acid elixir ; to the tade it it 
gratefully aromatic, without any perceptible acidity, 

7 
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TINCTURA ZiNZIBERII. 

Lt) d. 

Tin^MPf of Girder, 

T*k««r 

Cingefi powdered, two ounces; 

Pro;>r%fpirit, two pounds. 

Digeli in a gentle heat for eight days, and ftraio. 

This fimplc tin£lure of ginger is a Warm ordial, and 
is rather intended as a ufctul addition, in the quintUy of 
a dram or two, to purging mixtures. 

TIN^JIURA COLOCVNTHIDIS, 

Sacc^ 

TMttre of Colocymh» 

Taks of 

Coiocynth, cut fmali, and freed from the feeds, one" ounce ; 
i^mfeed, «ne dum ; 

Proof'fpirit, fourteen ounces* 

Macerate tor three days, and Aram through pa^er. 

In this tinfture we have the afiive purgative pekver of 
the colocynth. 


TINCTURA QUASSIA. 

^uec» 

Tinciurt of Quaffia, 

Take of 

Quaflia, bruifed, two ounces 5 
Proof fpirit, two pounds and an half. 

Pigeii for three days, and then ftram through ;>aper. 

Under this form it may be ad van tag coo (ly employed 
for ai|ifwering di’fierenc purpofes in medicine. 

TINCTURA LaCC/E* 

' %nSlurt of Lac. 

Take of 

Cum lac, pow'Jered, one ounce ; 

Myrrh, three dtams ; 

Spirit of feurvy^grafs, a pint and an half. 

In a fand'fceaC for three days ; after which, ftraio off the tinflurc 
’,/or ufe. 

• « 

Thid tin&ure is principaliy emplovsd for ftrengthemrg 

'iW vi MtedW-'Ts i'td fcc‘j;-nic fxi)icr»'r}*'ofis oi 
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tinctora nucjs vomic;e. 

Rft. 

llUlure oj Nux Vcmkat 

Take of 

( Nux an ounce and an half^ 

Proof-fpi jt, twi) pDum-^s. 

Digell to” i'jiw ila);,, .U3(l ihcn (I'r'ali) it. 

The nux vomica, a very adive vegetable, has of late 
been introd’jced ,rto pradice for the cure of ioteriniltenu 
and of contagious dyfentcry* 

TlNCTtlRA SUCCINI. 

S:/eCm 

Tk^urc if Ambdr^ 

Talte of 

Yellow Amber, powdered, one ounce; 

Viuidic I'cr, »wur ounces 

iVigelT lu' hr^’c day* in a fciT*), accurately clofcd, frC^uentl; fiiaking 
ih.' vdlcl, amt ahrr thi ftrain th ough paper. 

Ti.b tindiur has been recommended in a variety of 
afeCtiur/', pa^icu .<rly thole of the nervuus kind, as 
h} iwd .'piu*ptic complaints. It may be taken in 

doScs vi t iurn a lew drops to thi* extent of a tea-ipoonful 
in a giais of wine or any iimilar vehicle. 

M/x/s,res. 

MISTURA C *^SPKORATA. 

CmpkraUii Mlxturt, 

Tike of 

CaiA' hor, one dram ; 

Re^liliud fpirit or wi c, a little ; 

D ublc refi ed Tug-ir, half an ou'ice; 

Boiling diflilled w itrr, one pint. 

Rub the omphor 6(ft with thtr fpirit of wine, then with the fogar i 
liiftly, add the waier b) degrees, apA iUtin the mixture* 

Camphor, under the prefmt form as well as that of 
emuliion, is very tifeful in fevers, taken to the extent of 
A table. fpoonfut every mree Or fethr hoars. 
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MI8TURA CRETACIA, 

Londt 

Chcik Mixtufit 

Take of 

Prepareil one ounce ^ 

Double- refined fugar, fix drama ; 

/' Gum Arabic, powdered, one ounce } 

Difiilled water, two pints. 

Idia them* 

POTIO ,CRETACEA. 

» Edinb» 

Chalk Pitien, 

Take of 

Piepared chalk, one ounce; 

Poreft refined fugar, half an ounce ; 

Mucilage of gum arable, two ounces ; 

Rob them together, and add by degr^s, 

V^ater, two pounds and an half ; 

Spirit of cinnamon, two onnees. 

This is a very elegant form of exhibiting chalk, and ?> 
an ufefal remedy in difeafes arifing from, or accompanied 
with, acidity in the prima* via. it is frequently employed 
in diarrhoea proceeding from that caufe. ' The dofe of 
this medicine requires no nicety. It may be taken to the 
extent of a pound or two in the ccurfe of a day. 

MISTURA MOSCHATA, 

Land. 

Mujk Mixture, 

Jake of 

Mu&y two fcruples ; 

Gu^ arable, powdered, 

Double refined fugar, of each one dram; 

Rofe-wa‘er, fix ounces by meafure. 

Rub the muik fit ft with the fugar, then with the gum, and add the 
rofe- water by degrees. 

This was ircended a$ an improvement upon the hyideric 
julep with muik of Bates, 

LAC AMYGDALAS* 

. Lend^ 

^ jSlmottd Milk* 

OM twee end u Wi 
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l>ouble*refir.ed fagiir^ half an ounce ; 

Diftilled water^ two pints. 

Seat the almondi with the fugar ; then nibbing them together^ adi 
degteea the water^ and itrain the liquor. 

EftfULSIO COMMUNIS* 

Bdink 

Common EnatlHoni 

Take of 

Sweet almonds, one ounce ; 

Common water, two pounds and a half. 

Seat the blanched flmonda in a Aone m(}rtar» and gradually pour <m 
them the common water, working the whole well together j Ihett 
Sixain off the liquor. 

EMULSIO ARABICA. 

Arabic EmtUfion* 

Tlitt is made lathe fame manner aa the preceding \ only adding, while 
beating the almonds, 

Mucilage of gum arable, two ounces. 

Thefe liqoors arc principally ofed for diluting and ob- 
tonding acrimonious humours, particularly in heat of 
nrifie and ftranguriea arifing* either from a natural iharp<» 
nefs of the juices, or from the operitipn of cantharides, 
and other irritating medicines ; in thefe cafes they are 
to be drunk frequently, to the quantity of half a pint or 
more at a time, 

BMULSIO CAMPHOUATA, 

Campherattd Emuljion* 

Take of 

Camphor, one fcruple ; 

Sweet almonds, blanched, ten | 

Double-refined fugar, one dram } 

Water, fix ounces. 

Thia it to be made in the fame mtoner as the common emulfion. 

This is a much better preparation for exhibiting cam«^ 
phor in a liquid form than the mifiura camphorata^ 

LAC AMMONIACI* 

Load* 

Ammonmnm ETdiu 

Tekeof 

Ammoniacuffl, two diams ; 

Psfiiltcd water, half a plot. 

Vei.. 111. G g 
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Rgb tb£ gum-refiji with the water, gi>adailly poured op, untU It 
becomes a milk* 

the famfi manner may be made a milk of arafceiida, and cf reft 
*'of the gum- refins. 

The ammoniacum milk is ufed for promoting ex« 
peOcKation, in humoral afthmas, and coughs. It may 
be given to the quantity of two fpoonfuls twice ^ day. 

SPIRITUS /BTHBRIS VITRlOLiCl COMPOSlTVt« 
LonJ. ^ ' 

t) .Cmp^fid S^ii tf V'ltrblit Ethtr» 

Take of 

Spirit of vitriolic ether, two poundt} 

Oil of wine, thiee diams. 
fAix them. 

. This has been highly extolled as an anodyne and anci« 
fpafmodk medicine ; and with thefe intentions it is fre« 
queotly employed in medicine. 

SpiaiTUS AtaMOMlA C0MP051TV8. 

Lsnd. 

Ctmppund Spirit tj 

Take of 

Spirit of ammonii, two pints f 
ElTeatial oil of lemon, 

" I . ■ I ■■■*■■ nutmeg, of each two drams. 

JMix them. 

SPiaiTVS AMMOKIA AROMATICUS, SPIRITUS 

SALJNUS AROMATICUS. 

E£nK 

jSrmatlif Spirit of Amwniat commonly called SaTm jirmatu Spirit 
Take of 

Spit it of ammonia, eight ounces} 

Difii I d oil of tofemary, one dram and a half. 

Difiillai oil of UmoQ-^peel, one dram. 

MU them, thj^t the oils may bMiftblved. 

The dofe is from five or fix drops to fixty or more. 

SPIRITUS AMMONIAS SVCC1NATU3. 

Lmd, 

StKcinaud Spirit of Ammom. 

Tskdef 
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Water pure amraonliy four ounces hy meafure | 

Re£ii6ed oil of amber, one fcrupte; 

Sope, ten grains. 

the fope and oil of amber in the alcohol till they he diifolved } 
then add the water of pure ammonia, and mix them by lhaking. 

The tau de luce is not only nfed with the view of 
making an imprefiion on the nofe, but is taken internally 
in the fatne cafes of weaknefs and fainting. It has likewife 
of late been celebrated as a remedy for the bite of the 
rattle- fnake, when ufed internally, and applied exter- 
nally to the wounded part. 

8P1RITUS CAMPHORATUS. 

- Und. 

Camphorated Spirit, 

Take of 

Camphor, four ounces ; 

Redlified fpiric of wine, two pints. 

Mix them, fo that the camphor may be dlHolved. 

SPIRITVS VINOSys CAMPHORATV5. 

Edinh, 

Camphorated Spirit of JVfne^ 

Take of 

Camphor, one ounce ; 

Redtified fpirit of wine, one pound. 

Mix them together, that the camphor may be diCbived. 

It may alfo be made with a double, triple, &c. proportion of camphor# 

Thefe folations of camphor are employed chiefly for 
external ufes, againft rheumatic pains, paralytic numb-^ 
nelTes, inflammations, for difeufling tumours^ preventing 
gangrenes, or reftraintng their progrefs. 

OLEUM CAMPHORATUM, 

E di/th 0 

Ciimpborated OlU 

Take of 

Freih olive oil, two ounces ; 

Camphor, half an ounce. 

Mix them, fo that the camphor may be dLTolved. 

This is defigned for external purpofer* acd U arefol 

againft biros, oruifet) rheomatic pains, &c. 

G g * 



PHARMACr. 


67^ 

EMULSIO OLBOI.A 8IUVLEX. 

Gl,. 

Sunpii OHy BmulJUn, 

Tjkeof 

Almond <»1| one ounce; 

Syrup of maHbmallowSy an ounce and a half ; 

GumarabiCi half an ounce; 

Spring water, fix ouncei. 

MiXf Md make an emulfion according to art. 

SMVLSIO OLEOSA VOLATILKC. 

• Gw. 

VoltxMt Oily Emujfiw. 

Take of 

Almond oil» an ounce and a half ; 

Syiup of marlhmtltow, one ounce ; 

Gum arable, half an ounce ; 

Volatile alkali, one dram ; 

Spring water, feven ounces. 
jMix them according to art. 

This is often a4vaiita|eotiily employed in cafes of 
coogh, boirfentfs, and fimilar affe^ions. 

JVLAPtUM ACIUUM. 

Gea. 

jfdd Julty* 

Take of 

Weak Vitnolic acid, three drams; 

Simple fyrup, three ounces ; 

Spring water, two pounds. 

Mix them. 

In this date the vitriolic acid is fufEcientlv diluted to 
be taken with cafe in confiderable dofes ; and it may thus 
be advantageoufly employed in various affeftioni. 

JULAPIVM iETHBRBOM. 

Gwi. 

Ether JuUy% 

Tabs of 

' Pine Vitriolic ether, two fcrupki ; 

Spring water, fix ouncei; 

^.Itsfined fugir, half an ounce. 

Mhi diem accordias to art. 


S 
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JULAFI'UM StCClKATUM. 
Geh* 

w Amber yulep. 

Tike of 

Tin£iure of amber, two drams j 
Refined fugar, half an ounce ^ 

Spring water, fix ounces. 

Mix them, according to art. 
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This mixture may often be advantageoufly employed 
for couutera^ing ne/vous affeflions, and anftvering thofe 
other purpofes ior which we have already mentioned that 
thia article is had recourfe to in pradlice* 


MIXTURA 8AL1KA* 

< SueCm 

SaHat Mixture or JiJtp* 

Take of 

Fixed vegetable alkali, three drams i 
River wat^, half a pound. 

To this lixivium add. 

Lemon juice, half a pound, or at muck as Is fufficieac to faturate 
the alkalis 

Syrup of black cunniDts, one oooce* 

This mixtore is frequently prefcribed in febrile difeafes" 
as a means of promoting a flight difcharge by the farface ; 
for where the fldn is parched with great increafed heat» 
it generally operates as a gentle diaphoretic.. It often 
olfo promotes a difcharge by urine, and is frequently cm* 
ployed to reftrain vomiting. 

SOLUTIO MIRERALIS AR8BK1CS. 

* Mineral Sblatien Arjtnk, 

Taka of 

White arfeaic, reduced to a fubtile powder. 

Fixed vegeuble alkali, each Axty-^four graina f 
Diftilled water, half a pint. 

Put them into a floreatine flalk, and let this be placed in a fandwheat, 
fo that the water may boil gently till the arfcnic be completely 
uiflblved $ then add to thefolotion, when cold, lu^f an puocc of fpiric 
of lavender, and* as much diftilled water as to make the folution 
amount ip a pint. 

This imixtare is given, according to the age and other 
circumiaoces of the patient, in dofes of front two to 
/ Ggj 
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twenty drops, once, twice, or oftener, in the coerfe of the 
day : and its ufe has been found to be attended with re« 
markable fuccefs, although with feme patients even vory 
fmall dofes have been found to excite fevere vomiting. 

External JpplUations, 

For external ufes various combinations of the former 
dafles of bodies are formed, and thefe confifl either in 
the didofioQ of Tuch bodies in water or oiL 

^Icdicated Waters^ 

Medicated waters are folutions of earthy or metallic 
Uhliar tes, u(ed only for topical application, in the form 
of lotion , inje^bon, or gargle, 

A(^A ALVMINIS C0MP081TA, 
htmd. 

Cwpeund 

Tike of 
Alom, 

Vicruxlaced tine, of eich half an ounca { 

Boiling diAiiUd viater, two pints. 
l*oi)r the witer on the (alts in a glafi veiTel, and ftraiD* 

This liquor is ufed for cleanfiog and healing ulcers and 
wounds ; and for removing cutaneous eruptions, the part 
being bathed with it hot three or four timrs a day, 

A<yJA CUPRI AMSfONIATI. 

Lcnd» 

Heater cf jimmemeittd Ctpper, 

Take of 

JLtme' drater, one pint $ 

Sal ammoniae, one draqfi> 

Let ihcm dand together, in a copper vcflTel, til) the ammonia be fatu»* 
rated with copper. 

This water is at prefect pretty much ufed as a dctcr- 

i pent of fool and obitinatc ulcers* and for taking away 
j^ecks or films in the eyes. 

A<y;A LITHAROVRl ACtTATI CpMPOSITA# 
Litnd, 

Compound Water of jdittated Lit large. 

Take of 

Acftaicd water of litharge, two drams ; 
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ITIftIfled tHito pints; 

Proof-rpirit| two drams. 

the fpirit with the acctated watv of Jitbarge ; then add the dSdllled' 

wa'er* 

This liquor is of the fame nature with the foluttoa 
ef /accharum Jaturni^ 

aqua ZINCI ViTRlOLATl CUM CAMFHORA. 

Lmd. 

•« Heater cf Fitriolated Zinc with Cantthon 

Take of 

Vitriolated tine, half an ounce ; 

€ampboratrd fpirit, half an ounce by meafure; 

Boiling water, two pints. 

Mix, and Alter through paper. 

This is ufed externally as a lotion for fome ulcers', par^ 
tfcularly thofe in which it tr necefTary to rcfliraio a great 
difeharge. 

AqjJA ZINCI VITRn)LATA,^«i(^S A-qjJA VITRIOLICA. 
Edin* 

Fhnolattd ^ater tf Ztne^ commonly called Vltnoluttd 
Take of 

Vitriolated sine, (ixteen- grains ; 

Water, eight ounces ; 

Diluted vitriolic acid, fixteen drops'* 

Diflbived the vitriolited zinc in the water, and then, adding the seidt 

ftrain through paper. 

Where the eyes are watery or inflamed, this folutipa 
of vitriolated zinc is a very ufeful application. 

In the combinations which form the various ointments* 
cerates and plaifers, fixed oil* is the fubllance which it 
the bafe of the whole ; and it receives adhefion or con- 
iiftence from a mixture with certain of the bitumens 
or wax* 

Plafiers. 

In forming a plafter, a greater degree of confidence it 
required than <in any other form, and it (hould remain 
folid wheji cold, and be foft and pliable on a moderate 
heat, to adhere to the body, as well as to the fub** 
flance In which it it fpread. ' The confiftence, however 
Gg + 
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varies romewhat with the part of the body, being firmer 
and more adhe/ive for applying to the cxtremicies^haif 
elfewhere ; two parts of oil and two of wax to one of p^* 
der, forms a plailer of proper confiiknce; and thefe proper* 
tions may be varied according to the hrmnefs required. 

j^iaHers are often Impregnated with vegetable fubHancea 
by boiling, but ro particular advantage is derived from 
this addition. They are more properly united with lead, 
by w'hich their confiftence is improved, and a proportiop 
of warm water fhoald be added during the boiling. 

aMPLASTRUM AMAIONIACI CUM OYDRARGYR0» 

V JF.W* 

jimmonjarum Plafitr mtk' ^icl^h-erm 

T»he of 

Stxaifltad Sflimoiiticttinv one pound { 

' Purified quichfilver, three ounces ^ 

\ . Sulphurated oj}^ one dram, or what It fufi^cWot. 

thjR|uio||Efiivfr with the fulphorated oil until the globule! dl£» 
V 'appear $ ith^ add, by "a little at a tlne^ tbemeltsd aaomoiiiacUm, 
and mia them. 

,v T fau ui a very well contrived nereurial plafterf The 
•mmonUcom ia general affords a good bafis for tba 
applicatioB of the mercury. 


SMFLASTRVU CANTHAtlDIS. 

Fkfiir d Wes. 

lhaltcof 

Spaaidi filasi finely powdered, one pound } 

PlaftcrofWM, twopouodii 
.. PtefMUred Iwg^t lard, half a po«iiid. 

Mtvinf melted the plaftcr and lard, a litde before they coagnlala 
fprioklc in the fitce, reduced to a very iloe powder. 


jiMrtrASTRVM eAMTBARIDirMtVIt^PVBSlCATORIUlfo 


FUJhr 4 Sfnnif^ FRih cemmooly oiled Slifttrmg f 
Vbhibi' 
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Beat the cantbandes into a fine powder'^ and add thein to the othcT 
ingredients^ previouily melted* and removed firom the fire. 

%oth thefe formulse are very well fuited to excite 
, bliilers. 

EMPLASTRVM CtKJE COMPOSlTUM* 

Ltndt 

Compound ff^ax^Pia^er^ 

_^ ^ ake of 

Yellow wax* 

Prepared mutton-fuet, of each three pounds ; 

Yellow refin* one pound. 

Melt them together* and ftr^n the mixture whilft it is fluid. 

VMPLASTRUM SlMFLEX*^'Ve EMPLASTRUM CBRBVMf. 

Ediab, 

Simple^ Of fFax-PMirm 

Take of 

Yellow wax* three parts j 
Mutton fuet* 

V^hite refin, each two parts. 

Melt them together into a plafier* 

This plafter had foroierly the title of mplaftrum atira^ 
hinst and was chiefly employed as a drefling after blifters* 
to fupport fome difeharge. 

emplastrvm comini. 

Loud* 

Cummin Ploftr^ 

Take of 
Cummin feeds* 

Cadraway ieedi* 

Bay-berries* of each three ounces ; 

Burgundy pitch* three pounds * 

Yellow wax, three ouncea, 

Melt the pitch and wax together* and mix with them the reft of the 
ingredients* powdered* and make a plafter. 

This plafter ftands recommended as a nioderateljr warm 
dircotient ; an^ is direded by Tome to be applied to the 

» c region, for ftrengthtning the vifeera, and 
SatnlcDcicti 

Cgj 
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SMPLASTRVM AS^FOETIDAB, njulgo EMPtASTRUM 
ANTIHY^TERICUM. 

Edtnhp 

Plafier af Afa/mtida^ commonly Cftlied jivfihyfierU Plajhn 

Take of 
Lithaf>ge plafler, 

Afafcetldt, ftrained^ each two parti | 

Ydlow wa*, 

Strained galbanutxi) each one part. 

&!U them melted with a gentle hear^ and make them into a pUiler. 

Thii piafler is applied to the umbilical region, or over 
the whole abdomen, in hyfteric cafes ; and fometimes 
^ith good eiTedt. 

IMPLASTRUM LADAKl COMPOSITOM. 

Lwdt 

Compound Ladanum Plfifier, 

Take of 

Ladanum, three ounces ; 

Frankincenfr, one ounce ; 

Cinnamon, powdrred, 

Pvprefled oil of mace, of each an cunce^ 

Eiremial oil of mint, one dram. . 

To the melted frankincenfe add firft the ladanum, ioftened by heat j 
then the oil of mace. Mix thefe afterwards with tht cinnamon arid 
oil of mint, and beat them together, in a warm moitar, into a plafter. 
Let it be kept in a dole veifel. 

This has been confidcred as a very elegant ilomach- 
plainer. 

EMPLA5TRI7M LITHARGYRI, 

Lend, 

Zdtbarge Flafitr$ 

Tike of 

JLiiharge, In very fine powder, fire pounds } 

Olive o>i, a gallon } 

IVater, two pinti; 

IPfii them with a flow fire, confiantly ftimng until the oil and litharge 
^Aite, and have the confiiience of a plafier. lt*will be proper to 
add more boiling water, if the water that was firft ^ddec|^be nearly 
coofumed before the cui of the procefs* 
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KMPLASTRUM LlTIf AR(iYRt» *VulgO EMPLASTRVM 
COMMUNE* j 

EdinK 

Lithargi Plafier^ commonly called Common Plafitr» 

Take of 

Litharge, one part ; 

Oil of olive, two parts. 

6o’l them, adding water, and conflantly fttrrlog the miiture till the 
oil and litharge be formed into a plafter. 

Thefc plafters, which have long been known under the 
name of diachylon^ are the common application in ex- 
coriations of the Ikin, flight Hefh wounds, and the like. 

EM PL ASTRO M I.ITHARGYRI COMPO'SITUM. . 
Lend, 

Compeurtd Lit her Plafttr, 

Take of 

LithttTge-pIafler, three pounds ; 

Strained galbanum, eight ounces j 
Turpentine, ten d rami j 
Frankinctnie, ihjee ounces. 

The gaibanum and turpentine being melted u-lth a flow fire, ml* with 
them the powdered franktncenfe, ami afterwards the UihiigCJ^plalier 
melted uich a very flow fire, and m<«ke a plalttr. 

XM PL AST RUM GUMMOSUM* 

Edir.b% 

Cum Phfitr, 

Take of 

Lithaigr pUfler, eight parrs j 
<jiim i'^n.'^niaa, flrauu.d, 

Stia'iied galbanum, 

Yfllow w-ix, eatli one part. 

Melt them together, and make them' into a-pUfter* 

Both thefe plaflers are ufed as digeftives' and fup- 
porsitives. 

IMPLASTRtTM LlTHARGVRl CUM HYORARGYRO* ^ 
Londt 

Take of 

kHkars 

Gg6 
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) one pound; 



tfg4 nUUMACY. 

Purified qiuc)bfitver» three ounces } 

^ Solpburated oil, one drain^ or wbae is fufliclent* 

Make the pUler in the fame manner aa the anunoniacum-pltte ^ith 
quickiilver* 

BMPLASTRUM HYDRARCYRl* wlgO CJBRULEVK* 

' $iuickjih>er ar MtrcwrUl commonly called J/ae l^UfUu 

Yakeof 
Olive oil. 

White refifly each one pait| 

^liekfitvei, tfareevparts ^ 

Ucharge plafte^, fix parti. 

Melt the oil and refin ti>gecher, and when thk mixture is cold, let thtt 
quickfilver be rubbed with it till the globules difappear j then add 
by degrees the litharge plaftcr, melted, and let the whole be accurate}/ 
nuxed* 

Thefe mercurial plafters are confidered as powerful 
Tcfolvents and difeutients. 

" BMPtASTRVM LITHaRGYRI CUM RBSINA. 

t^ndm 

tMhapg$ Vlufitr With 

^ake of 

Litharge plafter, three pounda y 
Yellow refill, half a pounds 

To the litharge pUfter, melted with a very flow fire, add the pow* 
dered refin j mix them well, and make a plafier* 

SMPLASTRUIC REStNOSUMf Vulga EMFLASTRUM 
AOHicSiVUM. 

EJhi. 

.1 M^wt Plafter^ commonly called filfrrhVrg Plafttr^ 

Take of 

Common pla/ler, five parts | 

W hite refill, one pa; t, 

Mali them together, and make xplafier. 

Thefe plafters are chiefly ufed as adkeilvea for keepio; 
on other dreiSngs. 

AiMPLASTRUM PICIS BURCUNDICJS ^OMPOSITVMv 
Lfmdi 

CmptAtnd Burgu^kiyWih F/a/^sr^ 

^purgundy pitchy two pounds 
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lidaflunif one pounds in 

Yellow refin, 

f dlow mx, of each four ounces ; 
xpreflcd oil of macC} one ounce* 

To the pitch, refine and waxt melted togethcTi add firft the lidaniimi^ 
and then the oil of mace* 

This plafter is applied in weaknefs or pains of the 
head, to the temples, forehead, &c. and iometimes like<*> 
wife to the feet* 


BMTLASTROM SApONrS* 

Lond» 

Sc^t 

Take of 

'Sope, half a pound ; 

Litharge plafter, three pounds. 

Mix the fope with the melted litharge- pi after, and boil themtotfiaH 
tbickoefs of a plafter. 

BMPLASTRUM SAPONACfiUM, 

Edinb» 

Saponaeeoui Plaficr* 

Take of 

Litharge plafter, four parts \ 

Gum plafter, two parts ; 

Caftite fope, fcraped, one part. 

To the plafters, melted together, add the fope ; then boil for a litUe||, 
fo aa to form a plafter. 

Thefe plafters have been fuppofed co derive a refolvent 
power from the fope. 

BMPLASTRUM TH^VRtS COMPOSITVM, 

. Lond* 

Cmpound Franidnanjt Plafier^ 

Take / 

Frankincenfe^ half a pound ; 

Dragon^ blood, three ounces p 
Litharge phdter, two pounds. 

This plhfter^faad formerly in the London pharma* 
copoeia the title of mplafttum rohsrans^ Though far the 
Aoft el^aot and fimple, it is as effcQual for that porpofe 
as any the medicines of this kind* 
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iMfPtASTRUM IlTHARCYRl C0MP0S.1TUM> Vu/^a 
EMFLASTRUM ROBORANS. 

Edinhm ( • 

Contend cammoniy called Strtngthmng Plafltt* 

I'ake of 

Litharge plafter, twenty>four parts i 
' 'While fix parts} 

. Ydlow-^axy 
Oil of olive, earh three parts. 

Burnt vitrioUted ir>n, eight parts. 

Grind the coicothar wi9b the oil,. and then add it to the other ingredients 
previoully melted. 

This plader is laid rojiud the lips of u ounds and ulcers 
over the other dreilings, for defending them Irom inhat»«- 
nation and n fluxion of humours. 


«. ailPLASTRUM de BELLADONNA. 

Brbtt, 

Deadly Nghtjh.de } kfee^ 

Take of 

'the juice of the recent herb of belladonna, 

Lintfeed oil, each nine ounces ; 

Yellow wax, fix ounces } 

Venice turpentine, fix drains , 

PoAder of the herb of belbdooa, two ounces. 
l.et them be formed into a plafter according to art. 

Inhere can be no doubt that the belladonna, exrernslly 
applied, has a very powerful influtnee, both cn the nerves 
and blood -vfffisih of the part; and thus it has very con- 
fiderabje effedt both on the circulation and date of fen- 
fibility of the part. 

EMPLASTRUM tfs/ CLAVOS PEDUM. 

Dan* 


Corn PJafter* ^ 

Take of . . . 

Galbanum, difTolved in vinegar, and agjdn inrpiOaterf^ one ounte; 
Prttb, half an ounce ; ^ 

^^Qiachylon, or common (dafter, drams* t 
yofi them be melted together ; ^and then mix with thciD*i ^ 
VorfiegTls, powdered, 

Sal ammoniac, each one fcrople } 

Aad make them into a pUOer. 
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This plafter has been celebrated for the removaV* 
of corns» and for alleviating the pain which thty oc- 
califn. 


EMPLASTRUM i CONIO. 

Suec, 

Hemlock FUJIer, 

Take of 

Y ellow waX| half a pound j 
T)live oil, four ounces ; 

Ounri ammoniac, half an ouncer; 

After they are melted together, mix with them 
Powdcied herb of hemlock, half a pound* 

Tills plafter appears very well contrived, and the ad^* 
ditional ingredients well chofen for affiftng the et&cacy 
of the hemlock. 


EMPLASTRUM CORROSIVUM. 

Ceu, 

Corrojtve Flafier, 

Take of 

Corroiive fublimate of mercury, half a dram $ 

Rog*8 lard, half an ounce ; 

Yellow wax, two drams. 

Mix them according to ait. 

There can be no doubt that the hydrargyms hioriafas 
here employed .is a very powerful corrofive ; and there 
may be iome cafes in which it is preferable to othev 
articles of the tribe of cauillcs. 


EMPLASTRUM e FOEUVCKJECO, Vu/gO dt MUCILA- 
CIK IBUS. 

Gen, 

Fenugreek f or cf Mucilages, 

Take of 
Fenugreek-: 

Lintfecd-oUj 
Jnfufc them t 
Take of J 

Yellow wlx, two pounds, and a half ; 

Gum ammoniac, (Vrained, fiX ounces | 

Turpenune, twoDUDCcs* 



ounces ; 
half a pound, 
art, and ftraln; theng 
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tlie ffUfii •mmomacum with the turpentine, anJ by degreer 
add the oii and wait melted in another velleli To as to form a 
■ pUlien ^ 

This plafler, although ftiU in elleem by fome» is pro- 
bably of no great value* 

SMPLA8TKUM fX HYOSCYAMOt 
Skte0 

Henbant Plafter, 

This is diredled to beaprepared in the fame manner at the empkftmm 
c cenio, or hemlock plaAer. 

From the well known fedative power of this plant, as 
aflfeftbg the nervous energy of the part to which it is 
applied, we might reafonably conclude that good effeAs 
may be obtained from it when ufed under the form 
of plafter. 


• SMPLASTRtTM PlCEUM* 
nub Plafier^ 

Take of 

White reliDt fie ounces $ 

Ship pitch, ieren ounces { 

Yellow wax, five ounces. 

Melt them, and form them iuto a plafter* 

Pitch, applied externally, has been fuppofed to ad on 
two principles, by its warmth and by ittadhefive quality *, 
particularly it has thus been found to produce a cure in 
cafes of tinea capitis. 

Ointments and Liniments^ 

Ointments are phiilers of a lefs confidence, and 
^ by- reducing a pUifte 
confiftence of honey, 

addition a liniment. , 

In making ointments the fat and wai^ flukdd firft be 
' melted by a gentle beat, then cooftantly Ihirred, and 
the df y ingredients fprinUed in iodifcrimiuately dll by 
kut tU mixture experiences confiftence* 


r by a greater addvdon of oil, to the 
anointment is formed l^y the farther 
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VNCOENTUM ADIPIS SUILLA!. ' 

hmd^ 

Ointment of Ho£i Lard* 

. Take of 

Prepared hog*s lard| two pounds; 

Rofe water« three ounces. 

Beat the lard with the rofe-water until they be mixed ; then melt the 
mixture wtth^ a (low (ire. and fet it apart that, the water may fub* 
Ifide; after which pour o(f the lard from the water, condantly ftlr* 
fjAg until it be cold. 

VNGVENTUM SIMPLEX. 

£dinbm 

Bmph Ointment* 

Take of ^ 

Olive oil, (ive parts ; 

White wax, two partSa 

Both thefe ointments may be ufed for rofcening the ikin 
and healing chaps. The laft is, however, preferablca U 
being more Ileadily of oqe uniform confidence* 

VVGVBHTUM iX jERVOlKE* 

Edinb* 

Ointment of Perdegrrit, 

Takoef ^ 

Rcfinous ointment, fifteen parti $ 

Verdegrit, one paiu 

This ointment is ufed for deanfing fores, and keeping 
down fungous ilelh. Where ulcers continue to run from 
a weaknefs in the vefiels of the part, the tonic powers of 
copper promife confiderable advantage. 


VKGUBNTVM 


Take of 
The white 
Ointment 
Mia, Mill 



ALOIS HYDRARGYRl ALBJB* 
Lend. 

f of mthete Calx of ^vkhJUver* 


julckfilver, one drachm ; 

_ s Urd, one ounce and a half, 

ao ointment* 
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^ This is a very elegant mercurial ointmant^ and fre- 
quently made ufe of in the core of obftinate cutaneous af- 
legions, ^ 

VKGVENTVM r CALCB ZlNCl* 

Ointmtnt of Cfilx of Zinc, 

Take of 

Simple liniment, Cix pirti ^ 

' Flowers of zinc, one part 

This ointment is chiefly ufed in afleflions of theeye^. 
particularly in thofe cafes where rednefs arifes rather froim 
relaxation than from aflive inflammation. 


vNOiriNTtrii CANTnaaiDtr, 

Lend, 

Ointmint of tko Sfan\pf Fttiu 

Take of 

, Spanifli powdered, two oumnj 
Ptifiiied water, cighi ottiicvs \ 

Ointment of yellow rrlin, eight ounceil 

Boil tbf. wiier with the Spaniih flies to one half, and ftratn* To tbt* 
drained liquor ad4.thf ointment of yellow refin. Ewiporate this naix** 
tare in a water bath, faturated with fea-falt, to the tbickoefi oF 
an ointment. 


VNGUXNTUM BFISPASTICVM fX INFUSIONB eAlP^ 
THARIDITM. 

Edinb^ 

O'lntmm frm Infujion ofVantksridii^, 

'Bake of 
Cantbaridei, 

White refio, 

Yellow wax, each oneoenct'; 

Hof’s lard, a . 

Vonicc turpentine, each two ounces ; V 

Boiling water, four ounces. ^ ^ 

Infufe the cantbarides in the water, in a cl#fe vew, i^r, a night ; then 
ftmngiy prefs out ainf flr^n the liquor, and boilit wLth the 
the’ water be confumed ; then the refin, wad, antf^rpeotine, and 

make the whole into an ointment. ^ 

Tbefe ointments, containing the folable parts of the 
canttuuidci, uniformly blcnd^ with the other ingredi- 
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tnts, arejiiore commodious, and in general occafion lefs 
pain, though not lefs efFe£ttial with this intention than the 
compi^fuions with the fly in fubflance. 

^JKGUENTUM EPISP AST 1 C UU i PULVERl CANTHA- 
Rl DUM» 

Epijpajik Ointmtnt^ fnm Pdwda of Cantkaridts* 

Edinht 

TaJ^^of 

Heiinous ointmenr. feven parts; 

PrivkUcred cantharides, one part. 

This ointment is employed in the dreflings for blifters 
intended to be made perpetual, as they are called, or to be 
kept running for a conftderable sime, which in many 
chronic, and fQmc acute cafes, is of great fervicc. 


UNGUBNTUM CERA, 

Lortd, 

fP'ax Qintmnf* 

Take of 

White wax, four ounces j 
' Sp'rmace i, thiee ounces ^ 

Olive oily one pi'^c. 

Stir them, after being melted with a flew fire, coaftaady and briikly 
oniii cold. 

This ointment had formerly the title of 


UNGUENTUM CERVS5A aCETATA. 


Loud* 

0 ntment sf attifited Ctrujft^ 

Take of 

Acetated cerufle, two drams; 

White wax, two ounces ; 

Olive-oil, half a pint. 

Rub the acetaied ceruflcv^previoufly powdered, with fomc part of tht 
olive. oil i then add ic to the wax, mclied with remainiag oil. Stir 
the mixture unit i/be coH. 


/ NqpENTUM SATURNINUM. 
Rdin„ 

Saturmm Qintminu 


Take of 

Simple ointment, twenty paits ; 
Sugar of lead, one parU 
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Botii th^fc oiotmeatf are ufefol coolers and deficca*' 
tives. ^ 

UNGUENTUM i CERVSSA Vu/jfi ALBUM* 

Edfittt 

OftttMM Cirufftf eommonljr called H^hlte Ointmitiu 

Tike of 

Simple ointmenti five partt ; ■ 

Cerufici one pirt.^ 

This is an ufeful, cooling, emollient ointment, in great 
fervice in excoriations and other fimilar trcttings of the 
ikin* 

VNGUBNTUM aLBMX, 

zw* 

1. Ointmt»i Elimh 

Take of 

£kml} one pound } 

Turpentine, ten ounces f 
Mutton fuet, prepared, two poundi ^ 

Olive oil, two ounces. 

Melt the elemi with the fuetf and, having removed it from the fire, 
mix it immediately with the turpentine and oil, atter which firain the 
mixture. 

This ointment, perhaps beft known by the name of 
Arcaus's Liniment, has long been in tafe for digeftiflga 
clcaofing, and incarnating* 

VMGUENTUM HELLIBORt ALBS* 

ZW. 

Ohitment of whift Hiliehwft 
Take of ^ 

The root of white helleh'>re, powdered, one o\ac« 

Ointment of hog's lard, four ounces } 

Efience of lemups, half a fcruple* 

Mix them, and make an omtmenc. 

White hellebore externally applied has loit^been cele^ 
hrated in the cure of cataneotis affeAions* 
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'VNGUENTVM HYDItARGYRX FORTIUS. 

LonJ» 

. Str^ngir Ointmmt of Shiekfilver^ 

Tike o? 

, Purified quickfilvery two pounds ; 

Hog's Urd, prepared, twenty -three ounces ; 

Mutton fuet, prepared, one ounce. 

Firft rub the quickfilver with the fuet and a Ittrle of the hog^s lard, un- 
til the globules difappear \ then add what remains of the lard^ and 
in(l]i;e an ointment. 

VNGUSNTUM HYDRARCVRl MlTIUS. 

Landt 

Weakor Oierjiiriir of ShtkkSl<vtr» 

Take of ^ 

The (Ironger ointment of quickfiWer, one part g 
Hog's laid, prepared, two parts. 

Mia them. 


VNGVEKTUMFjr H YDRAR OYRO»/‘^I CiERVLEUM* 
ESnh, 

^ukkjilvtr, or Biue Ointmtnt, 

Take of 
Quickfilver, 

Mutton fuet, etch one part j 
Hog's Jard, three parts. 

Kub ^em carefully in a mortar tUl the globules entirely difappear. 

Thefe ointments are principally employed, not with a 
view to their topical adlion, but with the intention of in- 
trod naing mercury in an a&ve Hate into the circulating 
fyftcm, ^ ^ 

UNGUENTUM HY D RARGYR I , NlTR ATK 


Ointmit rf nitrated ^ickJUvtr, 

Take of ^ f / 

Purified quxkfil/er, Ine ounce { 

Nitrous acid, tJo ouSces ; 

Hog's lard, pmared, one pound. 

Difiolve the quickfilver in the nitrous acid; and, wlillft it is yet hot 
aia it with the hog's Urd,previouQy meltedi and now growing col#. 
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VMOUBNTVM CITRINUM. 


Bdinh* 


TtUaw Ointmeutt 

Take of 

QuickniYCr, one ounce ; 

^i>it of nitre^ two ounces; 

Hog^s lard* one pound. 

Di^blve the quickdlver in the fpirit of nitre* by digettlon in a find 
heat ; and* whllft the folution is very hot, mix with it the lard^pre- 
TiOuHy melted by^cfelf, and juft beginning to grow ftift'. Stir them 
brifkiy together* in a marble mortat* fo aa to form the whole into an 
oint.Tient. 

This affords us a very a£bive ointment ; and as fuch it 
is frequently employed wichfuccefs in cutaneouaand other 
topical iffeftions* 

UNCVENTUM PICIS. 


Zendf 


Tar fFatarm 

Take of 
Tar, 

Mtttton*fuet* prepared* of each half a pound* 
M«U them together* and ftrain. 


UNGUeNTUM r PICE* 


Edmb, 

ClntmntifTar^ : t : 

Takeof 
Tar, five parts; 

Yellow wax, two parts. • 

This ha* been foccersfulfy employed againft fome cuta> 
neons. afeOiont, paiticnUriy thofe of ^medie animals. 
At one time, as welt as the ^lack bafiticon, it -was a good 
tol employed as a d^^fliqg even for'tecent wound*. 

imCUBMTUM KESIN/E F^A 
L0fldo 

Oiatmiftt of yftknf 

Xidte of 

YcUowrtfitti 
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Tell w wai, of Mch one pound ; 

Olive o)i> one pint. 

*Melc the refin and wax with a flow fire ; then add the o;1| and ftra'm 
the 'pixture whilfl hot. 

UNGVSNTUM BASILfCUM FLAVUM« 

Ttllona Bafiticon Ointmenu 

Takcof 

lard, eight ;part8 } 

'White refin, five parts } 

Yellow wax, two parts* 

Thefe are commonly employed in dreflings, for digeft* 
ing, cleanAng, and incarnating wounds and Dlcera« 


UKCUENTUM SAMBOCN 


handm 


£ldtr O'mtmtnt, 

Take of , 

Elder flowers, four pounds; 

Mutton fuer, prepared, three pounds ; 

Olive oil, one pint. 

Boil the flowers in the fuet anil oil, firft melted together, till they be 
almofl Ciifp; then flrain with expreflton. 

This ointment does not feem fuperior to fome other* 
which are much neater^ and preparable at lefs expence. 


UKGUENTUM $F£ R M AT IS-CfiT4« 

t^nd* 

(iNtmint 9f S^ermacttU 

Take of 

Spermaceti, fix drams ; 

White wjx, two drams ; ' 

Olive oil, three ouncen* 

Melt them together/^vei^ flow fire, ftirring them confiantly and bl^fltty 
until they be coliy. | 

^ ThU had f^nerly the. name of the White Limment, and 
it is perhaps %n1y w confiftence that it can he confideted . 
«> differing from the Ungnentam Simplex. 
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CNGUBIfTtrilC StftPHtntlS* 
iMdt 

Sulfiur Otfifmevt» 

T«W OE 

Ointment*^ hogH \tti9 half t pound j 
Tlowm of futphur, four ouacei. 

Mk theiDi and make an mntment^ 

VKCVBNTVM ^8ULPHURB»/vl AKTIPSORICVM* 

4)‘mimeiit or jMi^firk Ointmiuh 

Take of , 

Hog*i lardy feor parti ; 

' Sodpkuri beat into a very fine powdery ocrt part 
To each pound of thia ointment idd^ 

Eflence of lemoni, or 
Oil^iavendery hilfadranpu 

SulplMir is » ceruia remedy for the itchy more fafe thaa 
nercory* 

vifovESTTyii rvTiA^ 

ZoiA 

Tuftij OuiimiHt. 

Tike of 

Prepared tnttyy eiie dram ; 

Ointment of fpermaceti, what is fufiicient. 

Mia them fi> ti to make aftft olatmeoL 

VMObSKTVM J TUTIA. 


Weeof 

Simple Unimenty five parti | 

. pHcepaied tuttyf one part 

Thcfe oiotmeots have hmg been 
empiojM agimft afikSdu of 
^smim imagine^ be efteeined clegaatt 



aad areflill 
But they 
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LlHIIIBirTVIi tlMVLIX. 

Mm. 

Simptt tdmminU 

Take of 

Olivroily foorpwtfs 

'White was, one pfttC* 

Thtf cottfiftt of the fame trticlot which form the tfi« 
gucntom Simplex. 

LINIWENTVM AMMOKIJB. 

uu 

Lhflittent •/ Amm$Miat 

Take of 

Water of ammonlia half an ounce; 

Olive oil, one ounc** and a half. 

Shake them together in a phial| till they are mixed. 

Thu has long been known in the ffliops under the title 
of Linimentum Volatile. 

LINIMENTUU AMMONIAK POETIVf* 

w. 

Strongtr Lttiiment of /Ammonia, 

Taka of 

Water of pure atnmoniaa one ounoe ; 

Oiive oil, two ounces. 

Shake them together in a phial. 

This article differs from iho foregoing only in flrengtkt 

LINIMIKTUM camphors. 

Xani. 

CMmfbor LtMtmtnt. 

Take of 

Cimph(^» twr ourcci; 

Witter of amritonia^ fia ouncaa i 
Simple (pint J laveodei, ftsteen ouncet. 

)M*k the wate ' of ammonia wi^h the fpirit» and dikil from a glafa tOi> 
lovti wkh a flow Hiei fiatoaa ouncaa* Then diffalvo the oenpher 
In the didilkd liquor* 


Hh 


Vot, Itt, 
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IIMMBHTVM (ArOMlS. 

Sfap Zfit/murf, 

r$keof 

Soaft, three oooeet ; 

Camphor, oDeiuPce; 

Sp>ric of rofenury^ one pint* 

the ioap in rhe fpirit oi rofemarf until it be dlflulved^ and add 
to it thr umphor. 

This^hough alefs afiive and penetrating application than 
the preccJirg, is perhaps no lefa ufeful ; and it is o/ten 
iuccrfsfully employed for external purpoies againft rhea* 
ISMtk pains, fprains, bruifes« and fimilar complaints. 

V.tCUENTVM ^OYfTtACVid. 

Crflv. 

JFgyftm Omtmmr. 

Tshe of 

lioiiey, one pound s 
ftong vinegar, ImU a pound} 

Veidegria, powdered, ^vo euncet. 

tit the ingredients be boiled together fill the verdegris be difToIvcd, fo 
dnt the oiotnent may have a due degree of cbickoefi and a purple 
^ur. 

This prepaMtion had Fonnerly a place in our pharma- 
coicaiw^ under the title of Mel ^gyptiacum. 

VKOUIMTVM AMOOrilVM. 


Gw, 

Amiym Ommtnt, 

fbkaaf 

Oliftttil, teadram<i9 
yiUaunaaa, faalfanouncei 
CfliMitaptain, QIC dram. 

IQa ihbrn aceeidhig lo art, fo as ta form an ohitayaf . ^ ^ 

ihtts extaynally applied, will in fom^degiye bdj 
IfUdiUBite the fame effeft At when iiied under the form 
IfliihlAodjrne baUam* 
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VKGtfiNTVM ad CAKCRUM BXlTLCiRAT VM. 

Btkn* 

OmtJjiMt for an uiiatattd Canttr, 

Take m ^ 

The recently eiprefTcd ju ce of the ncmui, onr pound 
i*et It be expofed lu the ra)t of ihe fun n a icacen vc^Ul btl it acqoi e 
the coofittencc of an oil ^ then to one pound of thia lofp ir*ir4 
jtt CO) adi 
Calcined lead^ 

«Whiie precipitate of mexury, each one pound* 

Let them be propei y in xei 

This auldi apphctt on mufi poHcrs a confidcrable He. 
gree of corroBve power. And in tome cafes of cance% 
liy the proper appiicatioo of corrofive^, roach benefit iitcy 
be doQe» provided their caafiic quality is fuited to the 
iiate of the fore. 

IfirCVEKTirif OlGESTtVUia. 

Aj/i# 

Digid ve Ottamnu 

Take of 

Vet ice turpentine, one pound j 
The yelks of eight eggs. 

Ma then together, according to art* 

This warm ftitnulating application is well faited to pro* 
mote the foperative inflammation. 

UgGUBnTUM HAtMOaaHOlOALS. 

Hamarrlmdal Orntmewtm 

Take of 

Saturnine cuntment, fix drams ; 

Oil of hyoicyamus, obtained by bo lingi two drama } 

Camphor, powdered, two ferules , 

^iix them into an oincmeot 

The name affixed to this ointment expreflea tbh pur* 
pofe for which it is applied. 

ONGUIHTVM MERVINWIld 
SutCm 

Take of 

Pn^ared roattoa fuetj eight ounces. 

Hh a 



7 M KIA|tM4Cr. 

After U ii nateil rroeoYed fioia die ftie» aduleait 
Oitofheya, one pounds 
^chertal oU of tuipenune« one ouhcej 
Rc^jfied oil of enter, lielf an ounce. 

Lee them be mixed and rubbed together till they fern an ointmebt* 

It furnifhes g warm ftimulatkig nervine application^ 
which may be m fome degree inArainental in rtftonng 
Mttife and motion to paralytic limbi* 


UNOUtMtllil Wir NlCOriANA, 

ZIee. 

Ointmm Toledo. 

Tdtt of 

The leavee of tobacco, cot down, three poandlis 
Joice of tobacco, mne ounces $ 
lfog*i lard, a pound and a half. 

Let them be miceratrd for the fpaee of a night, and then boiled over a 
geode file ri)l the humidity beconAimed. ibaiaed the fluid 

obtained by eXr>r<flion, add to it 
Refln, three oun\.e8 j 
Yclioar wax, half an ounce ; 

Powder of the root ot birthwortf three enneea* 
ifix them into an ointment* 

It haa been fteind, under proper manageittentt to tSbrtl 
tl^ji|r<cAttal core in obftiiiato cauatoni afteftioAfo 


VlfOVIlITVIi > ITTEACI* 


ftijifaMet ef 

Take of 

CNive oil, a pound and a half | 

White rpfln, 

Gnaa eleml. 

Yellow wax, each feven ouncet* 

Afbfr tte| ate mplWd tegetter and ftraSutd, add 
Lipoid ItofaK, ftvett ounces. ^ 

Me them together, and agitate the mixture dll it confretei into aa 
Mforni omtmene. 


f it has been much celebrated not only as a ilrengthen- 
illif application to weakly children, but even for the re* 
Mwal ol afteaioni of the bouei , fli in cafes of rgchius 
likd the like. 
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VNGVRNTIIM svrptJiiAitu 


* Sup/ur4ttvi Otanmi* 

Tike of 
Yellow wavy 

Refin, each half a po«i4« 

To thefe melted, add 
Omon roatNd under the afiici | 

Honey, each two pounds and a hidf ) 

Black foap, half a pound. 

Let them be gently boiled together till all the malfiure be eottfomedy 
then ftrain the liquor, exprelBo| it froth the meterialay and after* 
wards agiu*'e it wuh a wooden peftlc that it may unite Into one uni- 
form mafi. 

Thu ointment is applied with the iDtention of pro* 
Sioling fappumion. 

It may fapply the place either of the bliftering plafter 
or ointment t and there are cafes in which it is preferable 
to either. 


Ctratts 

Form an intermediate confidence between the plafter 
aad oiatmeBt. and therefore require no feparate confi* 
deration. 

CIRATUM SIMPLEX. 

Edtn^ 

SuHpU Cti'aUa 

Take of ^ 

Olifcoll, fix part! I 
Vfhita wav, thiee parts i 
Spcrmdceti one imii 
U nite them according to art. 

This difFers from the Ample ointment in contuning t 
grtntcr pioporcion of wax to the oil* 

ClnATUIII CANTHARIUIS. 


Lond, 

Gir«/e CatukafidiSf or Ffict. 

Take of 

tcrite of fpermKctiy foftened with hcaty fix diami ; 



r*s PHARMACY. 

Spapift ilieii finely pQwdcre4» one dnun* 

JMii them* 

Under this form csntharidcs may be made to x& to 
any extent that » requifice. 

CXXATVM tAPiDlS C ALAMIN AX IS. 

UnL 

Culamm Crr jr«» 

Take of 

€liiamine« prfperA» 

Veliow wav, of each half a pound $ 

Olive otl| one pint« 

Melt the wax wnh the oil , and, aa fooa as the mixture beiSns to 
tkitkaa, Ala wnh it the ealaAme, and Air the cerate unnl it be 

aoM* 


CBXATVtf } LAFine CAtAMXNAai. 

Cir0i CAkmwi* 

Tsfceaf 

Simple aerate, five parti | 

Caiamme prepared, one pan* 

There compoficions are formed opoti the cerate which 
Turner ftrongly rccommeoda in cutaneoui ulceradona aad 
exconations* 

eSRATUM LITBAXOral ACBTATI* 

Lend* 

CireU nf lAthwft* 

Take of 

Water of aeetated litharge, two ooncm and an half % 

Yellow wax, four ounces , 

Olieeotl, nine ounces I 
Camphor, half a dram 

Jtab the camphor aich a little of the oil* Melt theawst w th die re- 
Aimtns oii, and is foon es the mixture bcfini to ihuken, pour lo 
t^ degrees the water of *icetawd litharge, and ftir cunftamly unol it 
he eoldt then mix ui the cainphor before ruUbed witb tbeoiU * 

Tbb Application has been rendered fameu by the re* 
hipaBeautioii of Mr. Goelard. 
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eSKA^VM KStIKA FLAViB. 

^ - Lsildi 

^ Citati iUJ!n, 

VT«ke of 

Oincmeiit of yellow re6ni half a pound { 

YtUow wax^ one ounce. 

Melt thehi to^^echeri and make i cerate. 

This had formerly the name of UnguiHlum Citrinm* ' 
It is in no other refped different from the yellonr bafilicttm» 
or Ungurntoni refinae iiav«^ than being of a ftifier CQii»,|. 
fiftence^ which renders it for fome purpolei more coiih 
modioui. 

CERATUll SAPONIS. 

ItOffd* 4 

S^ap Ctratem 

Take of ^ 

Soap, eight ouncfi { 

Yellow wax» ten ources ^ i ! 

Lithargei powdered^ ooe p^uad | 

Olive uil| one pint 

Vinegar, one gallon. , 

Boil the vinegar with the lithargCf over a Dow firfi conSaBtly fflning 
until the ndatore oniiei and thickena j then mix in the other ar* 
tlclesi and make a cetare. 

This, nocwithlUnding the name, hfay rather be ^ 
fidered as another facurnine application than poe whofe . 
adivity depends upon foap* 

CiRATVM SPeitMATIS CETl* 

CtraU SptrmMtttu 

^ Take of 

Spermaceti, hdtfaa ounce j 
White diav, two onaoeij 
OlhecU, foureoiKefa 

Melt them togecheri ano Sir until the oemrehe coMt 
^ This bad formerly the name of Ctratum JUttm, and if 
iiStti ia nothing (nm the UDguentom S]pema(i«-(eeiiifi>’)'' 
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CtRATVM LA|IIA.tt, 


Tftkeof 


Wi. 


Olive oil* eighteen oun'^eif 
White wix, one pound ; 

Spermacrt'i, an ounce and a half; 

Oil of rhodium* halt a dram. 

7ofRi a ccfsiej tinging it with alkanet^ f * M ta pvt a red colour* 


^ The name affix:td to thia cerate points out the ufe for 
whkh it is intended). 


CEaai MEDfCATt. 

SiKfC- 

Boupcu 

^aldsof 

Yellow waX) melted, one pound ; 

Spermaceti, th-ee drams; 

^Vinegar of litharge, two drams. 

Mia them, and upon,.removal from the fire immerfe into the miatnre 
Oipi of linen, of which bougie;»are to be formed according to the lulet 
of art, 

IpMfe ^ay alfo be made with double, triple, or quadruple, the quantlt/ 
^ de vinegar. 

Bougies are a preparation of great importance to the 
end defieiYe, therefore, a place. 


IirO OF THE THISD VOLUME. 










